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As the subject of Regional Surgery and Surgical 
Anatomy bears directly upon Operative Surgery, it 
may not be considered out of place to remind the 
student of the necessity of making most careful 
inspection of the body as a whole -before he attempts 
the more minute and detailed examination of its 
various parts. For this purpose both the living model 
and the dead subject should be examined together. 
For such examination the body should be in the posi- 
tion a patient would be for a surgical examination or 
operation. By the side of the body should be placed 
an entire articulated skeleton. Careful notice is to 
be taken of all the surface-markings, and of the 
superficial bearings of all prominent underlying 
structures, such as the subcutaneous surfaces of the 
bones, ligaments, tendons, and burs«e; the proper 
swellings, or contouring , of the muscles, both at rest 
and in action ; the course of the superficial and deep 
vessels; the change of aspect in regions, dependent 
upon alteration of position ; the course and direction 
of the several natural passages of the body ; the ana- 
tomical relations of the lines of incision required in 
the various operations of surgery; and the altered 
positions of dislocated bones as compared ^\\Xi \>CkBvs 
normal relations. Students should meike «,i^msil ^"vsj^ 
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of studying together; mutual examination is much 
overlooked. 

In studying Regional Anatomy the parts must be 
regarded as being wounded, either by the surgeon's 
knife or by some weapon, or displaced by accident. 
In the various stages of a dissection made in the pro- 
secution of Descriptive Anatomy, it is often the end 
and aim of the dissector to make a clean or " pretty'* 
preparation, in following out the different vessels, 
nerves, <fec., and for this purpose it is quite right that 
all pains be taken, but the student must remember 
that the more he cleans the more he destroys the 
actual relation of the parts as they would be met with 
in an operation ; and, moreover, he must remember 
that the very fasciae he so studiously removes are of 
the greatest importance in Surgical Anatomy, and 
that the removal of these structures destroys surgical 
continuity. 

The want of material in our schools is the great 
drawback to the study of Topographical Anatomy, 
as bodies cannot be spared for such sections and 
special examinations as a proper study of the various 
operative proceedings of surgery suggests. 

To quote the words of the late Professor Spence, 
" Surgical Anatomy, properly understood, implies not 
merely relation of parts. But such an acquaintance of 
the position, function and relations of the structures 
entering into the formation of any region, as may 
assist in the diagnosis and treatment of the injuries 
and diseases occurring in it ; or in certain cases to 
judge how far operative interference is warrantable, 
and guide us, if it be, in planning and performing the 
operation, " This has been my aim in preparing this 
Manual. 
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CHAPTER I. 

SURGICAL ANATOMY OP THE CRANIAL REGION. 

The head is composed of two portions, which may be 
examined surgically, the Cranium and the Face. 

THE CBANIUM. 

For surgical purposes the structure of the vault of 
the skull will suffice for description, since the base is, 
so fax as any operative proceedings are concerned, out 
of reach, and those contents of the cranial cavity 
which have any direct relation to practical surgery 
will receive brief notice in their proper place. 

The regions into which the vault of the cranium is 
divided for the sake of surgical reference, differ in 
number and extent in the various works upon the 
subject — ^thus some authors make four : — the occipito- 
frontal, the temporal, the auricular, and the mastoid ; 
but for simplicity and more ready reference the follow- 
ing would seem to suffice — viz., the ocdpito-frorUal and 
the temporo-parietal. 

OOCIPITO-FRONTAL REGION. 

The occipito-frontal region is oblong in shape. Its 
limits are— anteriorly, the superior margina oi \i\i^ 
orbitar cavities, and the articulations oi tlie iTOTiV,«\ 
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with the superior maxillary and nasal bones ; pos- 
teriorly, the superior curved line of the occipital bone, 
and on each side the temporal ridge. 

Surface markj/ngs, — ^Anteriorly, are the frontal emi- 
nences, corresponding with the development of the 
frontal lobes; laterally, are the parietal eminences; 
and posteriorly the external occipital tuberosity, which 
corresponds with the confluence of the sinuses. 

Topography, — The integument is tolerably thick, 
smooth, and somewhat uneven in surface. The hairs 
are planted obliquely and directed towards the peri- 
phery of the region, making for the vertex. In all 
cases of head wounds the hair should be shaved. It 
is very rich in sebaceous follicles, and these, by the 
inspissation of their contents and closure of their 
excretory ducts, constitute the encysted tumours or 
we7i8 so often met with in this region. 

The superficial fascia does not exist, the skin being 
firmly united to the subjacent tissues by numerous 
trabeculae, which enclose irregularly shaped nodules of 
fat, forming a densely lamellated layer. The scalp is 
highly vascular, and is frequently the seat of aneurisms 
by anastomosis, erectile tumours, &c. 

The musctdo-aponeurotic kmiina beneath this, is the 
occipito-frontaHs muscle, which consists of two mus- 
culax bellies, which are situated in the anterior and 
posterior portions of this region, the anterior occupy- 
ing the entire forehead, being attached to the super- 
ciliary ridge and nasal bones, and sending a slip 
downwards to the pyramidal muscle. The posterior 
is rather larger, and is attached to the superior-curved 
line, together with the tendinous expansion which is 
intermediate between these muscular masses. They 
are connected by the 

Epicranial aponeurosis. — ^This aponeurosis is ex- 
tremely thin over the vertex of the cranium, but very 
thick in the temporal region, and is attached to the 
superciliary ridge, the zygomatic arch, and to the 
supeidor-curved line. 
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A layer of loose a/rtdar tissue separates the epi- 
cranial aponeurosis from the periosteum, into which 
effusions of blood may take place, and is the seat of 
purulent collections in erysipelas, or after wounds, a 
condition demanding free incision down to the bone. 
In these cases the effusion can be clearly seen to be 
limited by the attachments above mentioned of the 
occipito-frontalis muscle and its aponeurosis. Thus a 
" black eye " can be produced by a blow on the back 
of the head, by the gravitation of the blood down- 
wards and forwards into the loose subcutaneous 
tissue of the forehead and eyelids. This aponeurosis 
is also more adherent to the bones in old persons, 
and is always more intimately attached along the 
sutures. In phlegmonous erysipelas of the scalp the 
pus burrows under this aponeurosis, so that free 
incisions down to the bone and counter-openings are 
necessary. 

Beneath this cellular layer is the pericrcmium or 
external periosteum^ which is much stronger in the 
child than in the adult : it is frequently the seat of 
periostitis and nodes. The pericranium seldom repro- 
duces bone after trephining. In scalp wounds the 
greatest care must be taken to replace the tissues 
torn off, although it may be mentioned that denudation 
of the bone is not necessarily followed by necrosis, 
as the bones of the vault of the skull receive a 
plentiful Wood supply from the vessels of the dura 
mater or internal periosteum, in addition to that 
derived from the external periosteum. 

CephcdcBTnatomata are met with in this region ; these 
are tumours caused by the rupture of some vessel or 
vessels beneath the pericranium during parturition. 
These may occur in two situations, either between the 
aponeurotic structures of the scalp and pericranium, 
or between the pericranium and the skull itself. 
This condition must not be confounded with a blood 
tumour, the result of injury, which is formed. \>e\i^»^JcL 
the tendon of the occipito-frontalis muscle. 

B 2 
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A thin lamina of lax con/nective tissue is met with 
between the pericranium and the bone. 

The sfcructnre next in order is the bone itself, which 
will be found described, together with those of the 
cranium in general. 

Vessels of the Occipito-frontal Region. 

The arteries supplying this region lie in the subcu- 
taneous tissue, they run towards the centre of the 
region, and are very tortuous. They are — ^in front, 
the frontal, supra^-orbital, and superficial temporal, 
thus forming a free inosculation between the internal 
and external carotid arteries. Behind, the posterior 
auricular and the occipital branches of the external 
carotid artery freely anastomose with each other, and 
with the above-mentioned vessels. 

The frorvtal artery is a small twig which runs up 
at the inner angle of the orbit. 

The supra-orbital artery, — ^The terminal branch of 
the ophthalmic, and passes with the nerve of the same 
name by the supra-orbital notch, which can usually 
be felt at the junction of the inner with the middle 
third of the upper margin of the orbit. 

In such plastic operations as the restoration of the 
upper eyelid, or in rhinoplasty, the preservation of 
the supra-orbital arteries is of great importance for 
the proper nourishment of the flap. 

The frontal and posterior a/urictdar and the occipital 
form a very free anatomosis. 

The superficial temporal artery , which is easily seen 
beneath the skin in its tortuous course, about one 
yich and a quarter behind the external angular pro- 
cess of the frontal bone, is liable to injury, which, in 
the event of the main trunk being divided, either 
entirely or partially, may be serious by the formation 
of a false aneurism from the escape of blood beneath 
the tissues. In such a case the tumour must be 
opened and the clot turned out, oxid. hoih ends of 
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the bleeding vessel tied. If the operation of arte- 
riotomy be required, the anterior branch of this vessel 
is to be the one selected, just at the spot where it 
begins to be covered with the hairy scalp. In per- 
forming this operation a small puncture only is neces- 
sary, and, when complete, the vessel should be entirely 
divided, so that by the retraction of the cut ends the 
formation of a false aneurism may be prevented. 

Veins. — ^The arteries are accompanied by veins, 
which have a larger calibre, and lie in the same layer 
as the former, although they do not follow precisely 
their course. One vessel in particular, the vena prcB- 
pcMrata, which is situated in the middle of the fore- 
head, and is plainly visible during bodily exertion or 
under excitement, is worthy of note. The lateral 
series communicate, by means of the emissary vein 
of Santorini, with the diploic veins, and the pos- 
terior with the mastoid. Hence, a venous inosculation 
between the external and internal circulation. 

N&rves supplying the muscles and integument, and 
which follow the course taken by the arteries, are, in 
front, the supra-orbital and supra-trochlear branches 
of the frontal, and some few inosculating branches of 
the facial. These nerves are frequently the seat of 
neuralgia, and for its relief division of the supra- 
orbital nerve has been proposed at its point of exit 
from the supra-orbital notch. It is worth remember- 
ing that this notch is in a line with the fang of the 
canine tooth. These nerves may require stretching 
for the relief of neuralgia. 

In cases of paralysis of the facial there is loss of 
control over the occipito-frontalis muscle and a dis- 
appearance of the folds on the forehead. 

Lymphatics, — ^These vessels correspond with the 
arrangement of the veins. The superficial lymph- 
glands of the scalp are plentiful in the occipital region 
and along the posterior margin of the stemo-mastoid 
muscle, and become engorged in cases o{ inyixy \)0 ^i»tL<b 
scalp, or in constitutional syphilis. 
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Structures which would he divided in cutting down 
upon the hone in the ocdpito-frontal region, — Skin, 
subcutaneous cellular tissue, occipito-frontalis muscle, 
a thin layer of lax cellular tissue, and the pericranium ; 
anteriorly the vessels divided are the frontal, the 
supra-orbital, and the temporal, with the supra-orbital, 
supra-trochlear, and branches of the auriculo-temporal 
nerves, and posteriorly the occipital vessels and greater 
and lesser occipital nerves. 
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THE TEMPORO-PARIETAL REGION. 

This region may be considered as corresponding with 
the temporal fossa of osteology. The superior limit of 
this region is the lateral boundary of the occipito- 
frontal, and its inferior Hmit is a line drawn from the 
external angle of the frontal bone to the mastoid pro- 
cess of the temporal. 

Topography. — The integument and subcutaneous 
ceHidar tissue are pretty much the same as in the 
preceding region. 

The superficial /asda is here developed, but is very 
thin and cellular, and the mobility of the skin in this 
region is due to this fact. 

The epicranial aponeurosis is very tough, beneath 
it is an aponeurotic lamina having below it some fat 
and cellular tissue, and containing the small auricular 
muscles. The foregoing structures are, it will be 
observed, either entirely or partially common to this 
ajid the preceding region. 

The temporal fascia is attached above to the curved 
line limiting the temporal fossa, by a single lamina, 
and below to the zygoma by two distinct processes, 
the superior of which is attached to the external lip 
of the zygomatic arch, and a deeper, which is attached 
along the inner hp. A Httle fat and cellular tissue 
lie between them. 

Beneath this layer of the aponeurosis is a quantity 
of /at, which, however, is confined to the lower third 
of the region, separating it from the temporal muscle 
This muscle corresponds in shape exactly with the 
fossa, and contains the deep temporal vessels and 
nerves which enter its deep surface. BeVo^ \i\i<^TK>3L^'b 
18 the epicranium. 
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The CNSseous structure of the region will be described 
in the remarks on the cranium in general. 

The shape of the zygomatic arch varies in individuals 
and races ; it may be the seat of fracture. 

The arrangement of the several aponeuroses in this 
region determines the course taken by purulent collec- 
tions, blood, or rapidly growing neoplasise. If deep 
seated, they may make their way into the zygomatic 
fossa, and so into the orbit, pterygoid region, or 
pharynx, and if superficial they would be limited by 
the more superficial aponeuroses. 



Bloodvessels. 

Arteries, — The arteries of this region may be con- 
veniently regarded as divisible into three groups — 
superficial, intermediate, and deep; the former, the 
superficial temporal, have been already alluded to. 
The intermediate are the deep temporal, which, derived 
from the internal maxillary, enter the under surface 
of the temporal muscle^ are distributed to it, and 
inosculate with the superficial. 

The deep vessel of the region, separated from the 
foregoing by the skull itself, the middle Tneningeal, 
necessarily belongs to this region, as any wound, 
fracture, or surgical operation, such as trephining, 
would perhaps involve it. This vessel has the follow- 
ing relations with regard to the surface of the cranium : 
it lies two fingers' breadths behind and half an inch 
above the external angular process of the frontal; 
if an imaginary line be drawn horizontaUy backwards 
from the external orbital process, the course of the 
middle meningeal artery would be found in this line 
about four-fifths of an inch behind it. 

Veins. — There is nothing of any great importance 
associated with these. 
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MASTOID REGION. 

The posterior part of the temporo-parietal region, 
and which contains the mastoid process of the 
temporal bone, is by some authors described as a 
distinct one. 

The external aspect of this process is almost entirely 
subcutaneous, and is a sort of poirU de reph'e of the 
tissues belonging to the occipito-frontal region. 

The periosteum is very thick, giving attachment to 
the stemo-mastoid, occipito-frontalis, splenius, and 
trachelo-mastoid. Surgically it is the seat of an 
operation proposed for the opening of the mastoid 
cells, with the object of giving vent to matter pent up 
in them, should it not find its way either by the 
Eustachian tube or through the external auditory 
meatus. The deeper portions of this region will be 
discussed further on. It must be borne in mind, 
with regard to the surface, that beneath this process 
we come upon the dura mater and lateral sinus; 
the former can be felt near the apex of the mastoid 
process, the latter midway between the occipital pro- 
tuberance and the mastoid process. 

Arteries, — Posterior auricular and occipital. 

Veins. — ^They terminate in the mastoid vein, a 
considerable trunk, which passes through the mastoid 
foramen, and empties into the lateral sinus. 

The structures divided in cutting dovm upon the hone 
in, the temporo-parietal region are — ^the skin, sub- 
cutaneous fascia, epicranial aponeurosis, superficial 
temporal aponeurosis, deep temporal aponeurosis, 
temporalis muscle and tendon, with the superficial 
and deep temporal vessels, nerves, and lymphatics, 
and periosteum. 
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SURGICAL ANATOMY OF THE BONES OF THE CRANIUM. 

The strticture of the cranial bones forming the vault 
of the skull in the adult consists of three layers : an 
outer, formed of tough compact tissue ; an interme- 
diate, the diploe, soft and spongy, having the diploic 
veins ramifying in its substance ; and an inner, hard 
and brittle. These diploic veins communicate, by a 
number of apertures, both with the sinuses of the 
dura mater and the tegumentary veins ; these are called 
the emissary veins. Hence a direct communication is 
kept up between the venous system without and 
within the cranium. This direct anastomosis explains 
the mutual relations of inflammation of the integu- 
ments and the meninges, the existence of embolism 
or thrombosis of the sinuses after anthrax of the neck 
or face. Again, after injury followed by suppura- 
tion, they are liable to inflammation ; which explains 
the formation of secondary deposits of pus in various 
parts of the body, most frequently in tKe lungs and 
liver. The brittleness of the internal layer is of 
sui*gical importance, from the fact that, in blows on 
the head, it is more liable to be fractured than the 
outer; and cases have occurred where it has been 
broken without any apparent depression whatever of 
the external, giving rise to symptoms of compression, 
which would otherwise have been difficult of explana- 
tion. The diploe is not easily distinguished in young 
persons. The average thickness of the adult skull-cap 
is about one-fifth of an inch, the thickest at the occipital 
tuberosity, the thinnest at the temples. Owing to 
the absorption of the diploe, the skull-cap of old 
mdividuah is often very thin indeed. 
• Trephining, — In the appUcationoi \]tL^ X.Te'^tccaa^^Jaa 



OF THE BONES OF THE CRANIUM. II 

varying densities of the layers of the skull must be 
"borne in mind, as the pressure upon the instrument on 
its first application should be firm and steady, until 
the external table is perforated, when there is less 
resistance. When this is quite perforated the blood of 
the diploe will be seen in its teeth. This, however, 
is not always the case, as the bone dust is stained with 
blood from the outset of the operation. The pin of 
the trephine is now to be withdrawn, to avoid its 
being pushed through the inner table into the dura 
mater and encephalon ; the inner table, though thinner, 
will be found to oflfer more resistance to the saw edge. 
According to some, there are certain localities in the 
skull where the application of the trephine should be 
avoided. These are — over the longitudinal sinus, the 
anterior inferior angle of the parietal bone, because of 
the middle meningeal artery, over the occipital tube- 
rosity, and over the sutures. It is advisable to avoid 
trephining over the sutures, on account of the passage 
of the emissary veins and entrance of arteries. 

Rdations of the cerebrum to the crcmium, — ^The 
topographical relations of certain portions of the cere- 
brum with the cranium are of great importance in 
the diagnosis of the exact position of abscess growths, 
or of the nature of the depression of the bone in 
injury, and the subsequent application of the tre- 
phine. It has been thought advisable to give certain 
measurements, which have been determined by Broca, 
Turner, and others, as guides for this operation. 

The fissure of Sylvius divides into two branches, 
corresponding with the summit of union of the greater 
wing of the sphenoid with the temporo-parietal suture, 
and is normally situate about half an inch behind the 
fronto-parietal suture. The anterior branch is paraUel 
to the fronto-parietal suture, or may be rather higher 
and parallel, and then passes upwards and backwards, 
terminating in the semi-circular cranial Hne. 

The fissure oi Rolando, as regards its sxxijjencvoT ^t- 
iion, is situated about 2 inches behind \»hftlcoTs^o- 
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parietal suture, and ia directed downwards and for- 
wards, and its inferior portion lies about i2 inch 




Fig. t. — Relationa of the Fismr«* ftnd Convoliitioiis of the 
Left Eemigpliere of the Brain witit the Skull. (Ono- 
third.) 
The flne line indioatea tliB contonr of the skin, the pointed linee 
the contonr of the l>oiie, the anturee, ajid semi-circular lioe, the 
thich lines the contoura of the brain and fiaanrea. S, the fiaenre 
of Bylvine ; S", its horizontal portion i S", its ascending portion; 
l^if'iF*, the BDperior, niiddlo, and inferior frontal convoln- 
t'™^;/^/',/', auperior, inferior, vertical frontal aulci; A'B. 
•acending frontal, Mcending parietal conTolntions ; c, fisaure of 
Bolmdo ; P, auperior parietal conrolntion ; F*, marginal convo- 
lation; P-'', enrred GOnvolution ; ip, inter-parietal flsam^ ; O'.O', 
»econd and third oocipilal convDlntiona ; o", inferior occipital 
ooni-olution ; T", T', T', inferior middle and interior temporal 
oonvolatioB ; />, f, auperior and midSle lem'^OMl euloi -, /, ialand 
of Sea; t», oeretwUnm. 
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behind the frontoparietal suture, and from about -^ 
to -^ of an inch higher than the commencement of the 
temporo-parietal suture. 

The pre-central stdcus which skirts the anterior 
border of the ascending frontal convolution is situated 
below at about -§• of an inch behind the coronal 
suture, and above at a distance varying between ^ and 
1^ of an inch. The inter-parietal commences above the 
transverse branch of the fissure of Sylvius f or ^ of 
an inch behind the inferior extremity of the fissure of 
Kolando. 

The point where the internal perpendicular fissure 
unites with the external perpendicular fissure generally 
corresponds with the union of the sagittal and lamb- 
doidal sutures. The external perpendicular fissure 
corresponds with the lambdoidal suture, or crosses it. 

The anterior, inferior, and median summit of cere- 
bral hemisphere corresponds with the middle of the 
mesial line between the naso-frontal suture, and the 
line which joins the upper border of the orbits. The 
inferior border of each hemisphere is directed out- 
wards, almost parallel with the superior border of the 
orbit, and separated from it about ^ of an inch. 

The vertical distance between the inferior border of 
the frontal lobe, and the angle formed by the superior 
border of the zygoma, is generally about i|^ of an 
inch. 

The inferior external limit of the parietal lobe 
corresponds very nearly to the line which unites the 
superior part of the parieto-temporal suture with the 
summit of the lambdoidal. The inferior border of the 
occipital lobe corresponds to the line uniting the 
external angle of the occipital with the occipital pro- 
tuberance. 

Below this line is the cerebellum. The anterior 
border of the temporal lobe is situated about |^ of an 
inch external to the outer margin of the orbit. The 
inferior border of the temporal lobe at tYie> s^ofe Vt^Kc^ 
it is continuous with its anterior is distaxv^. ixom. >i>aft 
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zygomatic arch about half-an-inch, nearer the articula- 
tion of the lower jaw it is about ^ of an inch distant 
from it.* 

The arrangement of the various sutures of the bones 
forming the vault of the cranium has greater practical 
interest for the obstetrician than for the surgeon, as 
any peculiarities connected therewith exist normally 
only in foetal life or in early childhood. 

Fontcmdles. — ^The bones of the skuU in the foetus or 
newly bom child are flexible, and between their un- 
developed sutures are the /ontanelles, the positions of 
which axe of importance. They are six in number, 
two median and four lateral. The two median, the 
largest, are anterior and posterior ; of these, at birth 
only the large quadrilateral frontal f ontanelle exists. 
It is rhomboidal in shape, with irregular sides, of 
unequal length, and bent inwards. The two anterior 
borders are the longer, and the angle between them 
is more acute than between the posterior; conse- 
quently the position of the child's head (the presenta- 
tion) can be readily made out during parturition, 
liie triangular f ontanelle is not open in the child at 
full term, nor the lateral f ontanelles, which are of no 
practical importance. The anterior fontanelle is 
generally completely ossified before the second year. 

Fracture by contre-coup is denied by some, on the 
ground that the shock is resisted by the cranium, and 
that the results of such shocks, as in the case of 
architectural arches, are lost upon its supporting 
pillars, which, in the frontal region, are represented 
by the malar and sphenoid bones, in the parietal by 
the temporal bones, ^d in the occipital re^on by thi 
ribs of the occipital bone itself. Rupture of the brain- 
substance, however, is common by contre-coup. 

In almost all cases, when the parietal region is the 
seat of the injury, the bone is fractured at the spot, 
and the line of fracture runs through the temporal 
bone, which, from the fact of its containing so many 

♦ JBroca : " 8ur la Topographie Oiamo-Ci^TSVswiXfe^"' &.^, 
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cavities and foramina, its texture, and the inclina- 
tion of the axis of the petrous portion, readily gives 
way. 

A fracture of the base may also occur from a fall 
on the feet or on the buttock, the force being trans- 
mitted along the spinal column, and meeting the skull 
at the condyles. The course of such fractures of the 
base may be anatomically diagnosed by the effects 
produced upon the nerves issuing from the skull, the 
most frequent being facial paralysis from lesion of 
the portio dura whilst in the aqueductus Fallopii. 

Fractures of the hose of the cranium are generally 
associated with ecchymosis of the eyelids and effusion 
of blood and cerebro-spinal fluid from the external 
auditory meatus. Although ecchymosis of the eyelids 
has been described as of great symptomatic value in 
such cases, it has also been shown that the orbital 
effusion is preceded by ecchymosis of the ocular con- 
junctiva. When in fact in a fracture of the cranium 
the effusion of blood produced by the rupture of the 
blood-vessels of the diploe reaches the roof of the 
orbit, it rapidly infiltrates the cellular tissue of this 
cavity, and passing through the perforations in the 
capsule of Tenon, invades the sub-conjunctival cellular 
tissue. Orbitar ecchymosis by infiltration of blood 
after contusion of the eyelids is not produced in the 
same manner (vide "Orbit"). 

The surgical anatomy of the temporal bone presents 
considerable additional points of practical importance, 
as it contains the organ of hearing {vide " Auditory 
Region "). 
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SURGICAL ANATOMY OF THE FACE. 

The region of the face is naturally very complicated, 
but it will be found that its subdivisions may be 
conveniently referred to its skeleton ; and after de- 
scribing the surgical anatomy of the integuments of 
the face, it will be advisable to examine its several 
subdivisions, as follows: — ^The regions of the orbit, 
the nose, the mouth, the pterygo-maxillary, and the 
parotid regions. 

Topogra^phy. — ^The skin of the face is remarkably 
thin, freely supplied with vessels, nerves, and lymph- 
atics. The subcutaneous cellular tissue is dense, and 
contains (except on the eyelids) a good deal of fat. 

Bloodrvessda, — The arteries of the face may be 
regarded as forming two overlying networks, one a 
superficial and distributed essentially to the integu- 
ment, and the other a deep. The several vessels 
entering into its formation will be considered with the 
special regions to which they respectively belong. 

The superficial supply of the face is derived from 
the external carotid, by the facial, and from the oph- 
thalmic branches of the internal carotid. The deep is 
formed by the lingual, pharyngeal, internal maxillary, 
and ophthalmic. Their inosculation with the super- 
ficial set is remarkably free, and forms an intermediate 
means of communication with the intra-cranial 
arteries, through the middle and lesser meningeal 
and the ophthalmic. 

The normal course of the facial artery, when it 

appears on the face, is just anterior to the masseter 

muscle, where it is subcutaneous, and here only is it 

in actual relation with the accompanying facial vein, 

which 18 almost straight, and Ilea to \t& out^r side. 
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The vessel ascends from this point tortuously, par- 
ticularly so in old persons, towards the comer of the 
mouth, side of the nose, and inner angle of orbit, 
where it inosculates with the ophthalmic. The artery 
lies at first under the platysma, and further on in its 
course is covered by some thin fibres of the zygo- 
maticus major. The chief named branches are the 
inferior labial, running between the lower lip and the 
chin, and distributed to its integument ; the coronary, 
superior and inferior (the coronary vessels are fdt 
pulsating on the mucous surfaces of the Hps), dis- 
tributed to each lip and to the septum of the nose ; 
the lateral nasal, to the side of the nose ; and the 
angular, a large branch going to the inner angle of 
the orbit, generally seen pulsating under the skin. 
The transverse facial artery is a branch of the tern- 
poral, lying above the duct of the parotid gland 
(Steno's), accompanied by branches of the facial 
nerve. 

Those branches which the internal carotid supplies 
to the face are the terminal ones of the ophthalmic — 
namely, the supra-orbital and frontal, which escape 
by the supra-orbital and inner angle of the orbit. 
The inosculating vessels escape through several fora- 
mina in the bones of the face, from deep branches of 
the external carotid — viz., the infra-orbital, passing 
out of the infra-orbital foramen; from the mental 
foramen, and a large branch from the same source is 
found on the substance of the buccinator. The free 
inosculation of the arteries of the face renders ligature 
of both ends of a divided facial artery necessary, as 
the return circulation is quickly established ; and, in 
wounds, whether the results of accident or surgical 
interference, very accurate approximation of the 
edges must be • obtained, for union takes place very 
rapidly, and distortion is not so easily remedied. 

The veins of the face are arranged like the arteries, 
in two networks, and freelv anetstomose m>i\i eax^ji 
other BJid the opposite side, and with t\ie m\)Ta-eT«u\^ 
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system. The angular veins freely inosculate with the 
ophthalmic. The veins which accompany the internal 
maxillary (vide " Internal Maxillary Region ") form 
a remarkable plexus, and being intimately associated 
with the aponeuroses of the region, remain open when 
cut. The blood-vessels of the face are frequently 
subject to a ncevoid condition. 

The nerves of the face are derived from the three 
divisions of the 5th, and from the portio dura or facial 
part of the 7 th cerebral nerve. The branches from 
the ist division of the 5 th are — ^the lachrymal, supra- 
orbital, supra-trochlear, infra-trochlear, and nasal. 
From the 2nd — ^the infra-orbital, passing out of the 
infra-orbital foramen, and the subcutaneous malse. 
The buccal, from the same, source emerges just in front 
of the anterior border of the masseter. From the 
3rd division — the masseteric, and the inferior dental 
from the foramen mentale. 

Physiological experiments have determined that 
the 5th, by its ophthalmic and superior maxillary 
branches, is exclusively sensory, whilst by its inferior 
maxillary branch it is both sensory and motor, and 
that the sensory fibres of the nerve preside over the 
secretion and nutrition. It is, moreover, associated 
with the pharyngeal plexus in the sense of taste, 
and all its branches are endued with acute sensitive- 
ness. 

The /octaZ forms a plexus in the parotid gland, after 
which it passes into a great many branches, and is 
supplied to the muscles of the face, having free inoscu- 
lations with the branches of the 5th nerve. The facial 
nerve is itself insensitive, and does not convey any 
sensitive impression to the cerebrum; it is a motor 
nerve, and by virtue of its motor function it exercises 
a certain influence upon the organs of sense, and 
accessorily on the secretions, on the temperature, cir- 
culation, and nutrition of the face. 

The lymphatic glands of the face are most thickly 
situated along the base oi tliie yst'w, u^n \\» «jad the 
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buccinator muscle, others under the zygoma, and 
beneath, in, or upon the parotid gland ; those around 
the mouth are sometimes affected with syphilitic 
induration after the application of the specific virus to 
the lips. 

The cellular tissue, being very lax, and loosely 
attached to the subjacent structures, is liable to 
infiltration by fluids, or air, as in wounds of the frontal 
sinuses or larynx. As the fasciae of the face are very 
thin and ill defined, abscesses in this region point 
early. 

The congenital malformations consist of closure of 
its apertures, arrests of development, such as single 
and double hare-lip, frequently associated with cleft- 
palate. 

Some portions of the parotid gland (anterior portion 
and soda parotidis) are of importance in the considera- 
tion of the integuments of the face, inasmuch as they 
are subcutaneous, and would be implicated in the 
removal of growths, abscesses, and in operations for 
salivary fistulae. Tlae fajdal portion of the gland is 
situated just in front of and below the ear, the deeper 
portion lying behind the angle of the jaw, limited 
above by the zygoma (vide " Parotid Region "). It 
overlaps the masseter to a variable extent. Its duct 
runs forward to the anterior edge of the masseter, and 
dips inward to open obliquely through the cheek, 
opposite the second molar tooth of the upper jaw. 
The course of Steno^s dUfCt is defined by a line extend- 
ing from the upper border of the lobule of the ear to 
midway between the nostril and the angle of the 
mouth ; and great care must be taken in operations 
on the face to avoid its division, as a saHvary fistula 
would be the result. 



c 2 
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SURGICAL ANATOMY OF THE REGION OF THE ORBIT. 

The region of the orbit may be conveniently de- 
scribed as consisting of an external and an internal. 
The external comprises the superciliary, palpebral, and 
lachrymal apparatus; and the internal the muscles, ves- 
sels, and nerves of the orbit, and the globe of the eye. 

Topography, — The superciliary region, consisting 
exclusively of the eyebrow, and presenting for ex- 
amination the skin, which is covered with hair. The 
incision for an operation, such as removal of a cyst, 
should be made parallel to the skin folds, after 
shaving the eyebrow. The subcutaneous cellulo-fatty 
layer is dense and adherent. The muscular layer 
consists of the orbicularis frontalis and corrugator 
supercilii, very thick, the sub-muscular cellular tissue, 
which is continuous with that of the occipito-frontaUs,. 
and the periosteum, which is continuous with that of 
the orbit. The bony plane is the frontal bone. 

The small dermoid cysts met with at the external 
angle of the brow are the results of the imperfect 
closure of the first branchial arch ; they are congenital 
and always adherent to the bone. 

The palpebral region. — This region is formed ex- 
clusively by the eyelids. 

In the following description of the orbital region, 
those parts only which are the seat of the ordinary 
surgical operations are treated of. An account of 
those parts which are contained within the globe, and 
of the operative proceedings connected with them, is. 
necessarily very short, and the student is referred to 
works on descriptive anatomy or ophthalmic surgery, 
a£i the L'mits of the present volume scarcely admit of 
so special a subject. 
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THE EXTERNAL ORBITAL REGION, SUPERCILLAHY 

AND PALPEBRAL. 

Topography, — The eyelids consist of the following 
layers: — The skin, which is remarkably thin, and 
presents transverse folds, which are formed by the 
movements of the lids. Incisions into the Hds should 
always be made vertical to these folds. Next in order 
is the subcutaneous cellular tissue, very loose, and 
destitute of fat, continuous with that of the forehead, 
and very liable to infiltration of blood if the effusion 
takes place beneath the orbicularis muscle, the inser- 
tion of the tendon of which is of some surgical import- 
ance. It passes in front of the middle of the lachry- 
mal sac, tying it down in its place, whilst a second 
lamina passes behind it. Its position is readily 
shown by placing the fingers on the upper and lower 
lids and gently drawing them outwards ; it thus forms 
a guide to the lachrymal sac. 

Beneath the muscular layer is some very lax cellular 
tissue, which is readily infiltrated by serum, blood, or 
air, producing ecchymosis or emphysema. Next in 
order is a dense fibrous layer, formed by the tarsal 
cartilage and tarsal ligament, which attaches the carti- 
lage to the margin of the orbit. The Meibomian 
follicles lie in the posterior aspect of these cartilages. 
The tarsal ligament generally prevents ecchymosis, 
dependent on fracture at the base, becoming subcu- 
taneous. The tarsal cartilage of the upper lid is 
strengthened by the insertion into it of the levator 
palpebrse. 

The next lajer is formed of cellular tissue an^ i^\»^ 
particularly developed at the orbital border oi t\i»ek\i^. 
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where it is continuous with that of the orbit. The 
most internal layer is the conjunctiva. 

The paXpehral conjunctiva, — The conjunctiva is the 
mucous layer of the eyelids ; it is intimately adherent 
to the posterior aspect of the tarsal cartilages. It is 
continuous with the skin at the free border of the 
lids, and at about the junction of the inferior three- 
fourths of the tarsal cartilage with the upper. It is 
deflected on the sclerotic, forming above the superior 
oculo-palpebral cul-de-sac and below the inferior, which 
is shaUower than the superior. 

The spaces above and below the cul-de-sac are filled 
with lax cellular tissue, into which the blood finds its 
way after flowing into the orbit. Should this effusion 
appear some while after an injury to the head, it 
indicates the existence of a lesion more or less distant 
from the point of its appearance, and which is generally 
a fracture of the base of the skull passing through 
the body of the sphenoid bone. This is a point of 
the greatest importance in diagnosis after injury to 
the head. 

The arteries consist of the palpebral branches of the 
ophthalmic which anastomose with the facial, tem- 
poral, infra-orbital, supra-orbital, and lachrymal. The 
veins, as a rule, accompany the arteries. The nerves 
are derived from the facial, the superior maxillary of 
the fifth and the third, which supplies also the levator 
palpebrse. 

The ocular conjunctiva after its reflexion over the 
eyeball, becomes transparent, and its blood-vessels are 
invisible, unless conjunctivitis is present. It will be 
observed, in the inflammatory condition, that the 
direction of the blood-vessels of the sclerotic is ar- 
ranged radially, and they are pinkish in colour, owing 
to their lying in its dense substance, whereas the con- 
junctival vessels are scarlet. The recti tendons are 
separated from the ocular conjunctiva by a layer of 
connective tissue, and the ocular prolongation of the 
capsule of Tenon. 
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The free border of the lids presents the orifices of 
the Meiboiuian and ciliary follicles, and their outer 
margin the cilia. The Meibomian glands are about 
thirty or forty in number, having corresponding ducts, 
on either side of which open a number of small cul-de- 
sacs. The ofiice of their secretion is to prevent adhesion 
of the eyelids ; the ciliary follicles are subject to dilata- 
tion and suppuration, forming stye. The commissures 
of the eyelids differ in form, the conjunctiva forming a 
small cid-de-sac externally, whilst internally is found 
the caruncula, having to its outer side the plica semi- 
lunaris. 

LAGHBTMAL APPARATUS. 

The lachrymal apparatus — including the lachrymal 
gland, the lachrymal ducts, the conjunctival surface of 
the eyeball, the puncta lachrymalia, the canaliculi, the 
lachiymal sac and its duct (nasal duct) — ^is situated 
partially within the orbital cavity, partially in the eye- 
lids, the inner canthus, and partially in the nose. 

The Idchrymal gland lies in a depression situated at 
the external and superior aspect of the orbital fossa. 
It is enclosed in a fibrous capsule, which is derived 
from the periosteum of the orbit, and generally consists 
of two portions— an orbital, the larger, and an anterior 
or palpebral ; the outer margin of the aponeurosis of 
the levator palpebrse muscle forming a partial separation 
of these two portions. Its relations are as foUows : — 
Superiorly, the periosteum of the orbit; inferiorly, 
the eyeball, and superior and external recti muscles ; 
anteriorly, it is closely adherent to the posterior 
aspect of the upper Hd and conjunctiva. Within it 
is the lachrymal branch of the ophthahnic artery, in- 
osculating with the orbital branch of the internal max- 
illary, with their accompanying veins ; the lachrymal 
branch of the ophthalmic division of the fifth nerve, 
which inosculates with the orbital brancb. oi XXi^e^ «v5c^ 
rior maxUlary division oi the fifth. Tlaes^ a^T^xeXiMT^^ 
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enter at its posterior and external margin. The ductg 
of the lachrymal gland, which are ahout ten in number, 
are so arranged that they open in a row in the superior 
external conjuDctival cul-de-sac. 

The lachrymal canals commence at the puncta loch- 
rymoKa,*which are seen, on everting the lids, as the 
centres of small eminences, situated about a quarter 




Fig. 2. — Lachrymal Appantlua and Nasal Duct. 



I, lachrymal bbc; 2, tendo-oculi ; 3, valvular folds in uaeal duct ; 
4, ariuce of uasal duct ; ^, lowei turbinated bone % 6. inner wall 
of antrum. {Brietlea are introduced into the puncta lacbrjmalia.) 

of an inch from the inner angle, on the inner aspect of 
the margin of the Kd. These minute openings are kept 
in contact with the conjunctival surface of the globe 
by the action of the tensor tarsi, so that they always 
Jje in the current of the tears. In e^Lch camiliculus, 
itamediBtely below the punctum, ib a. smaffl. ciA-ie-taa, 
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id which, after enclosing the caruncula, the canals 
previous to entering the lachrymal sac. Their 
nor portion is subconjunctival, a circumstance of 
derable practical value in the operation of re- 
bing the course of the tears when from any cause 
rifices of the puncta do not perform their function 
;eiving the tears. That portion which is common 
bh canaHculi is bound down by the tendo-oculi. 
process by which the continuous flow of tears 
en the lachrymal gland and the nose is kept up, 




,. — Diagram of the Eelations of the Lachrymal Sac, by a 
orizontal section taken at the level of the inner angle of 
le eye. 

ncle ; 2, direct tendon of orbicularis muscle ; 3, lachrymal 
4, reflected tendon of orbicularis muscle ; 5, Homer's 
cle ; 6, periosteum lining the wall of the orbit and the lach- 
il canal. 

b entirely clear ; it is very probably in a great 

are owing to suction caused by exhaustion in the 

duct. 

B lachrymal sac is the superior dilated ex^tenafe^ 
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of the nasal duct (vide " Nasal Begion " ), and consists 
of fibro-elastic tissue, lined with epithelium, continuous 
through the puncta with the conjunctiva, and by means 
of the najsal duct, with the mucous membrane of the 
nose. It is situated at the internal angle of the eye, 
and is lodged in a hollow formed by the os unguis and 
the na^ process of the superior maxiUary. It is 
covered in by the skin, subcutaneous cellular tissue, 
tendon of orbicularis muscle, and the internal portion 
of the palpebral aponeurosis. The exact situation of 
the sac can be felt with the finger, and the best land- 
mark is the anterior lip of the lachrymal groove, sur- 
mounted by a small tubercle of bone, formed by the 
external border of the nasal process of the superior 
maxiUa, or if both the lids be abducted from the 
mesial line, tension is made on the tendo-oculi, which 
will show itself as a flat cord immediately over the sac 
bisecting it. 

To introduce a probe into the nasal duct by the 
punctum lachrymale, — It is frequently necessary to 
pass a probe into the nasal canal through the punctum ; 
the lower lid is to be everted, when the punctum will 
be seen about two lines from the inner angle on a 
small papilla. The probe is first to be introduced 
vertically, and pushed downwards for a short distance, 
when the hand is to be depressed, and the probe 
pushed inwards until arrested by the os unguis, then 
raised again vertically ; when the slightest pressure 
will cause it to traverse the lachrymal sac and enter 
the nasal canal, pushing it downwards, backwards, and 
inwards. 

When suppuration takes place in the lachrymal sac, 
and ulceration through the integument follows, lachry- 
mal fistula is the result. 

The tears may be prevented passing into the puncta, 

owing to these being obstructed, or to eversion of the 

lid from some cause, such as ectropion, as a result of 

a bum or other injury, or cicatrization after syphilitic 

ulceration, or paralysis of H.OTiier*& ui\3kac\<ft. 



OF THE INTERNAL ORBITAL REGION. 2/ 



INTERNAL ORBITAL REGION. 

idaries, — The bony walls of the orbit are formed 

[lows : — 

le roof, very thin except at the base, concave,. 

bed downwards and forwards, by the orbital plate 

e frontal bone in front, and by the lesser wing of 

phenoid behind ; externally is the depression for 

ichrymal gland. 

le Jloor, very thin, nearly flat, by the malar^ 

:ior maxillary, and orbital plate of palate. 

t^ter wall, concave by the greater wing of sphenoid 

cnalar bone. 

ner wall, flat, by the lachrymal, os planum of 

Loid, and sphenoid, and nasal portion of superior 

11a. Kegarding the shape of the orbit as nearly 

al, its base is nearly quadrilateral, and at its 

•al angles are found the sutures of its component 

3. At its external, that of the external orbital 

)ss of the frontal with the malar ; at its internal, 

of the frontal with the lachrymal and nasal 
)ss of superior maxilla ; below, that of the malar 
the superior maxilla. 

i apex corresponds to the optic foramen and 
aoidal Assure. 

18 spheno-maxillary Assure is found on the floor 
e orbit. The continuity of this fissure with the 
lo-maxillary fossa explains the protrusion of the 
ill from processes of tumours pLing through it 

the spheno-maxillary region. 

CONTENTS OP THE ORBITAL CAVITY. 

16 soft parts of the orbit are contained mt\mi^"^^ 
let compartments, £Eeparated from on© aiiLa\i\v!et\sY 
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the orbital aponeuToais, or capsule of Tenon.. The 
anterior of these compartments contains the eyeball, 
and the insertions of the muscles of the globe, the 
posterior the mnscles themselves, the vessels and 
nerves, and the fat and cellular tissue of the orbit. 

By many this capsule is regarded as a lymph space, 
at the same time permitting free movement of the eye- 
ball in the orbital fat. By others, and it must be ad- 
mitted later observers, it is described as a fascia 
attached to the periosteum of the orbit, near the 



I, dma mater; s, pinIoDratiiin <jf dnni nuter lato tbe pOBterior 
palatine cauftl ; 3, BUpsilor rectua enoloeed in its ahe&th ; 4, Dplio 
QSTTe; 5, inferior rectus in its ahealli; 6, procssa of aponeurosli 
ot inferior oblique attached ir " '--' — ' '- 



marina of its orifice and passing back behind the 
globe to be lost in the diii£i-inB.tTs\ d[\ea,<t^^«Ji *<>«> cf^^aa 
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rve. This view, then, would liken the capsule of 
)non to a kind of umbrella-shaped fascia having its 
nvexity directed backwards; and would of course 
nvert the term capsule into a misnomer. Although 
rely seen in the dissecting-room. Tenon's capsule 
of the first importance to the surgeon. It explains 
.ose cases of orbital abscess in which marked proptosis 
curs, yet no pus follows incisions made at the side of 
le eyeball through the conjunctiva, for the simple rea- 
n that the pus is contained behind the capsule and 

not reached. In the operation for squint, too, the 
,psule plays an important part. After the conjunc- 
V8i has been divided with scissors, the capsule will be 
len, and will have to be independently cut through 
ith another snip before the strabismus hook can be 
issed beneath the tendon of the muscle to be 
vided. 

A very important vein, surgically speaking, is the 
uial of Schlemm. This vessel or space is situated 
J the junction of the cornea and sclerotic, running 
rcularly round the former. It communicates with 
le veins of the sclerotic, and receives the aqueous 
imour through spaces in the ligamentum pectinatum 
idis. 

This ligamentum pectinatum is formed by the cornea 
peaking up into bundles of fibres at its circumference, 
>me of the fibres serving as an attachment to, and 
jing continued into the front of, the iris. The spaces 
3tween the bundles through which the aqueous 
caches the canal of Schlemm are called the spaces of 
ontana. 

If these spaces of Fontana become in any way 
xdaded, the aqueous humour can no longer reach the 
inal of Schlemm, and increased tension in front of the 
»ns is the result. Now the vitreous humour depends 
>r its absorption also on this canal of Schlemm, for it 
i only separated from the aqueous through the sus- 
ensory ligament of the lens, and no provisvon q^%^ 
)r its absorption within its own chamber, ^o ^;\»^l 
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occlusion of the spaces of Fontana means increased ten- 
sion both before and behind the lens ; in other words, 
glaucoma. The remedy, then, for glaucoma is clearly 
the re-establishment of a passage from the aqueous 
humour to the canal of Schlemm, and this is effected 
by iridectomy or sclerotomy. That the iridectomy be 
effectual, the section of iris must be removed from its 
attachment to the ligamentum pectinatum ; other- 
wise no passage is opened, and no benefit results. 

The dura mater enters the cavity by the optic fora- 
men and anterior lacerated fissure forming the peri- 
osteum. At the margin of the orbit it splits into two 
layers, one continuous with the pericranium at the 
upper margin of the circumference, or with the peri- 
osteum of the face at the lower, and the other, which 
forms the capsule of Tenon. The vertical portions of 
this orbital aponeurosis form the superior and inferior 
oculo-palpebral cul-de-sac, and the lateral strengthen 
the palpebral ligaments. It is then reflected over the 
posterior portion of the globe, enclosing the optic 
nerve, and furnishes sheaths for the muscles. This 
aponeurosis is pierced by the vessels and nerves which 
pass from the posterior to the anterior compartment. 
A knowledge of the arrangement of these aponeurotic 
expansions and of their situations is of some consider- 
able importance in the diagnosis of intra-orbital injury 
or disease, as by their attachment and situation they 
facilitate or impede the course taken by blood or pus. 
Ecchymosis beneath the conjunctiva is an important 
symptom of fracture of the roof of the orbit after 
injury of the head. 

The muscles which act upon the globe are six in 
number — namely, the four recti and two obliqui, and 
one muscle acting upon the upper lid, the levator 
palpebrse. At their insertion their tendons become 
expanded upon and continuous with the sclerotic. 
The complete division of the aponeurotic sheaths as 
well as of the tendons is necessary in the operation 
for strahiamus, as these inve8tixieiitB,Si\&l^'vmdx^dAd.» 



OP THE INTERNAL OHBITAL REGION. 



31 



.till azert considerable power over the globe, owing to 
jieir completely enclosing both muacle and tendon. 
Fhe recti tendons are inserted into the sclerotic about 
t qoarter of an inch behind the cornea. 

The eyebaU and its vessets and nerves lie in a maae 
>f fot and cellular tissue, which serveB as a cushion 
'ex the optic nerve and for the globe in its various 
uovemento, and as a support for its acceasoiy struc- 
jures. This oellulo-fatty mass is continuous with the 




5. — Diagram of a horizontal Bectionot the Orbit, ihowiog 
the lateral prolongatiom of the Orbital AponeuroBit. 

mutl prolongaUoD ; 3', external proloDgstioD j 3-3', ocular 
ina of the oiiiital aponeuiosiB ; 3-3 , orbital perloBteum \ 4-4', 
iml recti muscles. 

^ cellulnr tissue, and with that of the zygomatic 
pheno-maxillary fosete. 

) arteries are derived from the ophthBAinu^VitKai^ 
internal carotid, wluch enters tbe o'^t.ic \< 
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below the nerve, and forms free anastomoses with t 
temporal, facial, and internal maxillary. 

The veins generally accompany the arteries, sn 
terminate in a large vein, the ophthalmic, unprovid 
with valves, which, after being formed both witho 
and within the orbit, passes as a trunk between t 
two heads of the external rectus muscle, and enlarg 
into the cavernous sinus. 

The nerves are — the optic, the third, the fourth, t 
ophthalmic division of the fifth and the sixth, wi 
their branches, and from the lenticular ganglion a 
given off the ciliary (short). 

Paralysis of the third nerve or motor-oculi cans 
ptosis, or a dropping of the upper lid, external str 
bismus, dilatation, and immobility of the pup 
Paralysis of the fourth nerve, or patheticus, caus 
impossibility of rotation of the eyeball, and diplopi 
paralysis of the ophthalmic branch of the fifth ner 
produces sloughing of the cornea ; in paralysis of t! 
sixth, or abducens, the eyeball is turned inward 
and in paralysis of the seventh, or facial nerve, the 
is impossibility of closure of the eyelid and epiphoi 
In paralysis of the cervical sympathetic, slight droo 
ing of the upper lid, some recession of the glo 
within the orbit, and some contraction of the puj 
are present. 

Note that the intimate connection between the six 
nerve and the sympathetic may be a cause of diverge 
squint in cases of children affected with ascarides. 

Relations of parts within the orbit. — ^A good idea 
the actual relations of the contents of the orbit 
cavity looked upon as a cone may be obtained 1 
regarding the eyeball and optic nerve as occupyii 
very nearly its axis, and the muscles, vessels, ai 
nerves as placed superiorly, inf eriorly, externally, ai 
internally to them. 

The relations of the globe and optic nerve to tl 
orbital cavity, and considered as occupying its axis, a 
as follows : — 
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Superiorly, from above downwards (omitting the 
dura mater): — (i) The frontal vessels and nerves, 
and behind in the same plane the fourth nerve; 
(2) the levator palpebrse muscle ; (3) the rectus supe- 
rior ; (4) the superior set of the muscular branches of 
the ophthalmic artery, and the superior division of the 
third nerve; (5) the nasal nerve and ophthalmic 
artery, and the ciliary vessels and nerves. 

Inferiorlyy from below upwards : — (i) The inferior 
rectus and the inferior oblique muscles; (2) the 
inferior division of the third nerve, and its branch to 
the lenticular ganglion ; (3) the inferior set of mus- 
cular vessels. 

Internally y from within outwards: — (i) The supe- 
rior oblique and internal rectus muscles. (2) The 
termination of the fourth nerve, the nasal nerve, the 
ophthalmic artery and vein, and the anterior ethmoidal 
artery. 

ExUmaUy, from without inwards : — ( i ) The lachry- 
mal vessels and nerve, and the lachrymal gland. (2) 
The external rectus muscle, between the two heads of 
which pass both divisions of the third nerve, the 
nasal of the fifth, the sixth nerve, and the ophthalmic 
vein. (3) The nasal nerve, lenticular ganglion, and 
ophthalmic artery. 

The structures divided in the operation of extirpa- 
tion of the globe are— the conjunctiva, the sub-con- 
jtmctival tissue, the tendons of the recti and obliqui 
with their aponeurotic sheaths, the optic nerve, and 
the long and short ciliary vessels and nerves. 

The stru/stures divided in the operation for strabismus 
aie the conjunctiva, sub-conjunctival tissue, and rectus 
tendon with its aponeurotic sheath. 
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SURGICAL ANATOMY OF THE NASAL REGION. 

The structure of the skin of the nose is similar to 
that in other parts of the body, except that it is very- 
thin and loosely connected with the subjacent parts. 
The hairs are but rudimentary, and the sebaiceous 
glands very numerous and largely developed. These 
orifices show themselves a^ points more or less deep, 
most abundant on the alse. Underneath is a layer of 
cellular tissue very adherent to the skin and sub- 
jacent musculo-fibrous tissues which contain a little 
fat. 

The muscles of the nose belong to those of expres- 
sion, and are as follows : — ^pyramidalis nasi, levator 
labii superioris et alse nasi, dilator naris, compressor 
nasi, compressor narium minor, depressor alse nasi. 

The arteries of the nose are derived from the 
ophthalmic and the facial, the sides and dorsum being 
supplied by the nasal branch of the ophthalmic and 
the infra-orbital, the alsB and septum by the superior 
coronary, and by the lateralis nasi and nasal of internal 
maxillary. 

The veins terminate in the facial and ophthalmic. - 

The nerves are derived from the facial, infra-orbital, 
infra-trochlear, and a twig from the nasal branch of 
the ophthalmic of the fifth. 

There are numerous lymphatics, which empty them- 
fielves into the submaxillary glands (lymphatic), and 
follow the course of the facial vein. 

The mucous membrane lining the nostrils is con- 
tinuous with the skin and that of the nasal fossae {vide 
*' Nasal Foss« "). 

The nasal cartilages^ forming the softer portion of 
its framework, are five in ii\Ma\>©t — N\a..,\r«Q \3j^^r 
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lateral, two lower lateral, and the cartila^^e of the 
septum. 

Each upper lateral cartilage is flattened and tri* 
angular in shape. Its anterior margin articulates 
with the cartilage of the septum. The posterior edge 
articulates with the nasal process of the superior 
maxillary and nasal bones. The lower edge is con- 
nected by fibrous tissue with the lower lateral 
cartilage. 

The aJar or lower lateral cartilages are two in 
number, and completely separate. They are of the 
form of a horseshoe, with the concavity posterior, 
and with the external limb longer than the internal. 
The convexity of these two cartilages is situated in 
the thickness of the lobe, on each side of the anterior 
inferior angle of the cartilage of the septum. The 
inner limb of this cartilage has its back against that of 
the opposite side and to the cartilage of the septum in 
the median Une. 

There are three or four small cartilaginous plates, 
situated in the tough membrane connecting the lower 
lateral (aJar) cartilage with the nasal process of the 
superior maxilla — ^the sesamoid. 

The ala of each side is further composed of masses 
of cellular tissue placed below and behind the aJar 
cartilages. 

The bony framework is formed by the nasal bones, 
to which the external nose owes its form in a great 
measure, their method of articulation with the frontal 
and superior maxillary greatly determining its shape 
and dimensions. 

These two oblong bones form, by their junction 
along the middle line in front, the " bridge " of the 
nose; they articulate with the frontal and ethmoid^ 
with the superior nutxiUa and with each other. 

The great vascularity of the nose and of the adjacent 
parts renders union after wounds very rapid ; indeed, 
there are cases where the entire organ has been e\)L\> oi^^ 
and been for some little while removed ironv t\i<e \iQ^^ > 
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reuniting entirely after careful adjustment. Plastic 
operations for the restoration of the nose depend 
greatly for their success on the surgeon's ingenuity, 
and also on so fashioning the flaps that they retain the 
vessels in their continuity, thus providing for their 
thorough nourishment. 
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SURGICAL ANATOMY OF THE NASAL FOSS^ AND 
SINUSES OP THE KOSE. 



The ■natal /omkb consist of two irregular cavities, for 
the sense of smell and also to allow of the passage of 




Fig. 6. 

», edgoof middle turbinate bona ; a, frontal sinus ; 3, sound pasead 
Into middle meatus ; 4. sinus maiillaris ; 5, opeiiiug of lower 
ethmoidal cells ; 6 and S, superior turbiuatu bone, split and 
sspuated i 7. cut edge of middfe ditto ; 9. sphonuidsl ein-aa ; 10, 
Eoslaoliian tube ; 11, occasional opening of sinus maxillBris. 

air to or from the lung. They communicate with the 

exterior by means of the nostrils, and with the hreath- 

ingapparatus by means of the pharynx. 

The noilrik open at right angles to \ 
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apertures or nares, and, aa will be seen from this 
sketcti, the inferior margm of the anterior naree is 
mtuated in a lower plane than that of the sostriL 
The nostril is included in the alar cartilages, tumug a 
Blight dilatation extemallj and superiorly. The skin is 
Tery sensitive, and furnished with strong coarse hairs- 
called vibriggce. 




I, Bection of orbit ; s, superior turbinate bone ; 3, ethmoid&l eella ; 
4, middle turbinate boue ; 5, Bntrnm: 6, Bound paesicg into 
middle mestuB ; 7, inferior tmbinate bona. 

In order to obtain a good idea of the form of the 
nasal fosste, vertical and transverse sections should be 
made, which will not only show the form of these 
cavities themselves, but also their relations with neigh- 
hoaring ones. 
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Each nasal fossa presents for examination a roof, 
floor, internal wall, external waU, anterior and posterior 
narea and mucous membram^. The vertical diameter 
of each nasal fossa is greater at the middle of the 
cavity than at the anterior or posterior parts, and the 
transverse diameter greater helow than above. 

The roof is formed by the nasal bones, the nasal 
spine of the frontal, the cribriform plate of the eth- 
moid, and the body of the sphenoid. It is to be noted 
that the entire roof is not horizontal, the cribriform 
plate only being so, and that it slopes downwards and 
forwards, whilst the sphenoidal portion is in front of 
the body vertical, and below it horizontal. 

The floor is formed by the palate plates of the 
superior maxillary and palate bones. It is not so 
long as the roof, it is the widest portion of the fossa, 
and is concave transversely, and is inclined slightly 
downwards. 

The internal vxill or septum is formed chiefly by the 
perpendicular plate of the ethmoid and by the vomer; 
the septal plane is further assisted by the nasal spine of 
the frontal, the crests of the nasal, superior maxillary, 
and palate bones. (The septum is rendered complete 
by the triangular cartilage, which projects forwards, 
assisting in giving shape and prominence to the nose.) 
It must be borne in mind that this septum is rarely 
vertical, occasionally it deviates so much from the 
middle line that inflammation or abscess of its mucous 
membrane may be mistaken for polypus. 

The outer wall is divided into the three meatuses by 
the projection from it of the three turbinated bones. 
It is formed by the nasal, the superior maxillary, the 
lateral mass of the ethmoid, and the lachrymal bones; 
posteriorly, by the ascending plate of the palate, and 
the internal pterygoid plate of the sphenoid ; the wall 
is completed by the lateral cartilages. 

Meatuses, — The outer wall of each fossa is subdivided 
into three (sometimes four) irregular chaniie\&, \ierca!^ 
meatuses — viz,, superior, middle, and inien.at, ^l^^ft 
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bones entering into the formation of these meatuses are 
all those of the face, excepting the malar and inferior 
maxilla. 

They are divided by the three turbinated bones. 

The superior meatus lies beneath the superior spongy 
bone, and is the smallest, and has opening into it the 
posterior, ethmoidal, and sphenoidal cells. At the back 
is the spheno-palatine foramen, communicating with 
the spheno-maxillary fossa, which transmits thespheno- 
paJatine nerve and arteiy. 

The middle m^ecUtbs lies beneath the middle spongy 
bone, and has opening into it in front, the frontal sinus 
(infundibulum), the anterior ethmoidal cells, and the 
opening of the antrum, which is almost impossible to 
find on the living body {vide " Superior Maxillary 
Begion "). 

The inferior msatue, the largest and most important, 
lies beneath the inferior spongy bone, which extends 
almost the whole length of the fossa ; its lower border, 
thick and rounded, descends almost to the floor, some- 
times converting the meatus into a canal ; anteriorly, 
where it joins the na^ process of the superior maxiUa, 
is the orifice of the nasal duct. 

The opening into it is the nasal duct. This canal 
extends from the orifice in the meatus to the lachrymal 
sac, and its orifice is situated about half-an-inch behind 
the ascending plate of the superior maxilla, and nearly 
opposite the centre of the under surface of the lower 
turbinated bone. It is somewhat valvular, owing to 
the folds of mucous membrane which pass into the 
aperture, and which are continued up the tube. It 
takes a direction from below, outwards, forwa/rds, and 
upwards (26). 

To pass a probe into the rvasal duct, the instrument 
should be first bent into the shape of an italic /, which 
should be passed first along the floor of the fossa, with 
its concavity towards the entrance ; the point is next 
to be pushed gently beyond the ascending plate of the 
superior maxiliay and kept in c\.oai^ cox^^j^ji^^t^^idl^b. the 
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outer wall ; then it is to be slightly rotated between 
the fingers, until the point presents upwards and out- 
wards towards the eye; if the handle be now depressed, 
it should enter the canaL 



ORIFICES OF THE NASAL FOSSiB, 

The a/nterior nares. — ^The nasal fossse present for 
examination four apertures— two anterior and two 
posterior. The form of the anterior nares is somewhat 
like the heart of a playing card, inverted, separated 
by a septum, and, as before noticed, the base is at a 
lower level than the plane of the nostril ; hence, for 
making an elimination, the lobe of the nose must be 
raised as much as possible. To obtain a complete view 
of the nasal cavities, it is necessary to detach the in- 
teguments from the margins of the anterior nares 
from within upper lip (Rouge's operation), when, by 
lifting up the Hp, the floor of the nasal fossae is readily 
seen and reached. 

The posterior nares are oval in form, and almost 
vertical, and are about -J of an inch, or one inch deep, 
by about ^ or ^ wide, separated by the vomer, and 
bounded laterally by the internal pterygoid processes. 
It is important to recollect the form of these apertures, 
as, in cases of plugging the posterior nares, the pledget 
of lint should correspond in shape, otherwise there is 
a chance of its being dragged through the meatus, 
instead of compressing the bleeding vessels against the 
bone. 

The mucoids memhrame lining the nares completely 
covers the surfaces of the above-mentioned bony parts, 
terminating in front at its juncture with the skin. In 
colour it is red, and its superior surface is studded 
with orifices of glands which secrete mucus. It is of 
variable thickness, and is very thin where it is pro- 
longed into the several sinuses. It is thickest on the 
septum, especially so at its anterior half. It \b ixi<cA<^ 
jtttely thick on the roof of the fossa, wker© it VxiN«&\& 




Fig. 8.— Section of Skull and Btsu) in the Median Flaoe. 

I, Fa]x cerebri; a, superior longitudin&l ainna ; 3, inferior longr- 
tudinal Binns; 4, corpue callosuiu; 5, optic cbUBtoa ; 6, coipoB 
mummilliiTB ; 2. torcnlar Herophili ; 8, posterior lobe of cerebri 
9, pCTLB Yarolii ; to^ oerebellnm ; 11, medulla obloDgata ; 13, ] 
tenor ring of atlas ; 13, odontoid pn^eea of axis ; 14. epiglnt 
ij, body of Bocond dorsal yertebm ; 16, pituitary body ; 17, 
cipiUt bone; iS, EnstacLion tube: 19, genio-hyo-gloaaoa : 
ac^ digaatric ; 11, arytjenoidene mnacle ; aa, rima glottidis ; ai 
aeophagaa ; 34, trachea; 35, ttiyiuid body; 36, alemo-thyroU 
mutile. 
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the proper bones of the nose and the cribriform plate 
of the ethmoid ; it enters the sphenoidal sinus, and 
becomes very thin. It lines the anterior ethmoidal 
cells and the superior spongy bones ; it sinks into the 
groove separating this bone from the sphenoidal sinus,, 
and closes the spheno-palatine canal ; and so it may 
be traced over each portion of the bony and cartila- 
ginous structure to be continuous behind with the 
pharyngeal membrane and with the skin of the face 
in front. It is divided into two portions, an interior 
or non-olfactive, covered with ciliated epithelium, and 
containing numerous racemose glands, and a superior 
or olfactive, the epithelium being ciliated only at 
certain points, and containing Bowman's glands. 

Blood-ve88d» — Arteries. — ^This membrane is supplied 
by the spheno-palatine branch of the internal max- 
illary, which divides into two branches; the more 
internal being distributed to the septum, divides and 
passes towards the anterior palatine foramen; the* 
external is distributed to the external parietes, and, 
subdividing, supplies the meatuses and spongy bones. 

There are also branches from the superior dental 
(internal maxHlary) to the antrum, from the infra- 
orbital, from the pterygo-palatine, and from the 
ethmoidal (ophthalmic) and facial. 

Veins. — The veins form a peculiarly complicated- 
plexus (rete nasi), which collect and pass forwards,, 
terminating in the facial vein ; others pass into the 
frontal vein, and another set pass through the spheno- 
palatine foramen into the plexus in the zygomatic 
fossa. 

Nerves. — There are two sets of nerves distributed 
to the mucous membrane of the nose — ^viz., (a) those 
of special sense ; (jS) those of common sensation. 

(a) The olfactory, derived from the olfactory lobe, 
penetrates in three layers the cribriform plate of the 
ethmoid bone, and is distributed to the ethmoidal' and 
sphenoidal spongy bones^ and to the upper i^ar^ oi \)[i<^ 
septum. (13) Those derived from tlie MtiVi ac^ \\i^ 
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nasal from the ophthalmic divisioiii which passes to 
the anterior part of the mucous membrane, and leaves 
the cavity of the nose by passing between the lateral 
-cartilage and the nasal bone (entering by the nasal 
slit). From Meckel's ganglion are given off the 
spheno-palatine branch for the septum and the 
•external parietes; the posterior and inferior nasal 
from the anterior palatine, which is distributed to 
the posterior inferior portion of the external wall. 

There is a point of considerable practical importance 
with regard to the relation home by the vdum pendvr 
Zum pcUati to the posterior nasal apertures, K the 
mouth be opened, there is an involuntary disposition 
to breathe through it, and thus the palate applies 
itself closely to the walls of the pharynx, cutting off 
the communication between the nose and mouth. In 
syringing out the nostrils, it will be found that, if the 
mouth be open and the nozzle of the instrument be 
introduced into one of the anterior openings, the 
current of fluid will wash out the entire nasal cavity 
and pass out through the other again. 

In the case of the introduction of the mirror in 
posterior rhinoscopy, the palate must be forced for- 
ward by the emission of nasal sounds, or drawn for- 
wards by hooks or forceps constructed for the 
purpose. 

N'asal polypi of the fibro-ceUular variety developed 
in the submucous tissue of this region are covered 
with ciliated epithelium, and are usually attached to 
the superior or middle turbinated bones. The more 
formidable forms of growths generally project into 
the fossae from the antrum or base of skuU. The pos- 
terior nares, oval in form and of the same shape as their 
bony boundaries, enter into the formation of a region 
termed the naso-pharyngeal^ situated midway between 
the nasal fossae and the pharynx (vide " Pharynx "). 
It is formed also by the body of the sphenoid, the 
basilar process^ and the pterygoid plates. 
The basilar process is t^e 'usmbI \oc»l<b q£ naso- 
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pharyngeal polypi, and its situation is readily recog-^ 
nized by "passing the finger behind the velum pendu- 
lum palad, which frequently has to be divided in order 
to remove such growths. 

The orifice d the Eustachian tube is a valvular 
aperture, situated on the inner surface of the internal 
pterygoid plate, and just above the posterior extremity- 
of the inferior turbinated bone. 

To mtroduce a sound or probe into it the extremity 
of the instrument should be bent at an angle of about 
60^, and pasjsed along the floor of the nostril with the 
concavity downwards, then pushed backwards by the- 
side of the septum until the mucous membrane of the 
back of the pharynx is reached; next it is to be^ 
slightly withdrawn, and rotated between the fingers^, 
so as to bring its point upwards and outwards, which 
may be known to be in the orifice of the tube when 
it cannot be made to rotate easily. 

THE SINUSES OF THE NOSE. 

The sinuses associated with the nasal cavities are^ 
six in number — ^two frontal, two sphenoidal, and two- 
superior maxillary or antra. The latter, from their- 
position, it has been thought advisable to describe with 
the superior maxillary region. 

ThefroTUal sinuses, — ^These sinuses are arenotfuUy 
developed before puberty ; they communicate with the- 
nasal f ossse by the infundibula, and the mucous mem- 
branes are continuous. They are occasioually tho: 
seat of growths. 

The sphenoidal present no surgical interest. 

The a/ntruniy unlike the frontal sinuses, exists at 
birth, becomes developed at puberty, and its greatest, 
expansion is in old age. It is in form like an inverted 
pyramid, the base corresponding with the floor of* 
the orbit, and the apex with the alveolar ridge. It 
has four walls — an inferior, an internal, and a post«co- 
external, which converge to alveolar ridge, on^ ^^ 
superior. 
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The superior, forming the floor of the orbit, is very 
thin, and it readily permits of the invasion of growths 
from one cavity to the other. The anterior wall 
•corresponds with the canine fossa and the cavity of 
the bone ; readily reached from below the upper lip 
l)y perforating in the cul-de-sac, formed by the re- 
flexion of the mucous membrane, opposite the first 
molar tooth. 

The postero-extemal wall corresponds with the 
maxillary tuberosity. The inner wall corresponcb 
with the nasal fossa, and presents two orifices, one 
•constant, the other variable. 

Orowths within the antrum frequently protrude 
throughout one or other of these openings into the 
meatus, and may be mistaken for nasal polypi {mde 
■** Superior Maxillary Begion "). 
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SUEGICAL ANATOMY OF THE SUPERIOR MAXILLARY 

REGION. 

This region may be regarded as that occupied by 
the superior maxilla and the tissues covering it. 
The superior maxilla is a bone of great surgical 
interest, on account of the many diseases to which it 
is liable ; hence its position, relations, and connections 
are of the highest practical importance. 

SURFACE MARKINGS. 

Topogro/phy, — ^The skin and superficial fascia ; the 
lower fibres of the orbicularis palpebrarum ; the facial 
a,nd infra-orbital vessels and nerves ; the zygomatici 
and the levator labii superioris; muscles; Steno's 
duct ; the transverse facial artery ; the buccal vessels 
and nerves ; lymphatics, and the buccinator muscle. 
In the hollow between the anterior border of the 
masseter and the buccinator muscle is a large quantity 
of fat and cellular tissue, which contributes, either by 
its excess or deficiency, to the general contour of the 
face. 

Articulations of the superior maocUla, — ^Articulating 
with its fellow, it forms the whole of the upper jaw ; 
besides this, it articulates with the frontal, ethmoid, 
nasal, inferior turbinated, palate, vomer, malar, and 
iachrymaL The sutures it forms with those bones 
which enter into the formation of the face are very 
43trong and difficult to separate ; so much so, that in 
•excision it will generally be found more satisfactory 
to divide it or its associate near to the articulation 
than to attempt to wrench them apart at the sutures. 
The processes requiring division in its extir^tio'CL 
are the p&^tine, nasal, and malar. Each \>oxid aJBi^s^ 



48 SURGICAL ANATOMY 

in the formation of three cavities — ^the mouth, nosOy. 
and orbit ; of two fossae, the zygomatic and spheno- 
maxillary ; and of two fissures, the spheno-maxillarjr 
and pterygo-maxillary. The relation of these fissures^ 
and cavities to the body of the bone is of great im- 
portance in the process of its removal. The apex of 
the antrum corresponds on the face to its malar pro- 
cess, the beuse of which looks inwards to the outer 
wall of the nose ; and its roof is formed by the orbital 
plate, and its floor by the alveolar process. The walls 
of the antrum are very thin, so that growths or col- 
lections of fluid readily cause a bulging of its parietes. 
and protrusions into neighbouring cavities or fissures.. 
The fangs of the first and second molar teeth project 
into its floor ; hence the importance of extracting one 
of these teeth, and perforating its socket, before inter- 
fering with any doubtful tumour connected with the 
cavity {mde *•' Sinuses of Nose "). 

Besides the growths which are developed in the 
antrum, the bone is surgically interesting as bemg 
subject to an arrest in its development, known as 
fissured or deft palate, frequently associated with a 
similar one in its appendage, the upper lip, termed 
hare-lip. During its development that portion which 
carries the incisor teeth is a separate segment, and if 
this segment be disunited the result is a deep fissure^ 
extending backwards into the palate ; occasionally 
these segments in both bones are thus disconnected, 
in which case they both hang from the end of the 
vomer, leaving a chasm in the roof of the mouth, a 
condition usually associated with a double hare-lip. 

Excision of the upper jawbone, — Supposing the in- 
cision through the upper lip, along the ala of the nose, 
towards the inner angle of the orbit, and along its 
lower margin, to be adopted; first are the tissues 
composing the upper lip — viz., the integument, the 
orbicularis oris muscle, the cellular tissue containing 
the labial glands, superior labial artery, the coronary 
vessels, facial, and branches oi t\kd «»(^otA dxTision 
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of fifth nerves, and the mucous membrane. Next 
ontjing the incision along the ala and side of the 
AOM, the integument, fascift, levator labii superioris, 
adsque nasi, with its aponefurosis, the angular vessels 
and blanches of the- infra-orbital and facial nerves. 
1]!h» indsion along the lower border of the orbit divides 
tte- integument, aponeurosis, orbicularis palpebrarum 
musde^ the vessels of the lower eyelid, and the orbital 
IteCEa; and if a portion of the floor of the orbit be 
removed, the tendon of the inferior oblique, and by 
taming back the flap enclosed by these incisions , the 
attaehments to the bone of the following muscles — 
orlncularis, levator labii superioris et alse nasi, levator 
kbii saperioris, compressor naris, depressor alse nasi, 
kmttor anguli oris, buccinator, infra-orbital vessels 
aod'nerve, and facial vessels and nerves. The advan- 
tage: of this method of external incision is that the 
vesseid are divided near their termination, and not 
through their larger branches, the duct of the parotid 
is left entire, without' the risk of salivary flstula, and 
n almost unnoticeable cicattix is left, by following 
bfaff natural furrows of the face. 

In the second stage of the operation, an incisor tooth 
bong eectracted, the gum, alveolar process and struc- 
tures forming the hard palate — ^malar and nasal pro- 
caMWTy with a portion of the floor of the orbit. In 
{hb sabsequent dislocaition of the bone, the internal 
OKudUary artery, with its v^in and the branches after 
they have gained thi9^ pterygfO-maxillary fossa ; and the 
poBtenor palatine nerves are-dmded. 

AXJtnUOdY b£;6i6n'. 

nds consists of the pinna, the external auditbry 
mmrtitic; and the membraiia tympani. 

The middle and internal ear, which, inasmuch as 
they are hardly available for pi'actical surgery, or rather 
0|Rn»itiv& supgery, will not be described specially. 

Th«r»^ is hilt littl& oi surgical interest aBaoci^\>^^ 

1^ 
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with the external ear, and it is possibly of but small 
importance, acoustically, in man. The integument is 
very thin and very adherent to the cartilages, and 
furnished with sebaceous and sudoriparous glaiids, and 
in some cases freely supplied with hair. It is very 
liable to erysipelas ; and is highly sensitive. Frost-bite 
very frequently attacks the pinna. Being highly 
vascular, wounds reunite with great rapidity ; indeed, 
the entire external ear has been replaced and become 
firmly attached. 

The veins terminate in the internal jugular and 
mastoid vein; the lymphatics in the parotid, sub- 
occipital, and sub-mastoid ganglia. 

The external auditory canal has a direction inwards 
and forwards, describing a slight general curve, the 
concavity of which is downwards, taking, in fact, 
the general direction of the petrous bone. The outer 
third of the passage is formed by a tubular prolonga- 
tion inwards of the cartilage of the external ear, 
which, however, is not complete at the upper part ; 
and its inner two-thirds by the canal in the temporal 
bone. There are several small fissures in the carti- 
laginous part — ^a circumstance explaining the passage 
of pus into the meatus, from abscesses which have 
formed without to it. 

In length the meatus is about an inch and two or 
three lines ; but, owing to the obliquity of the attach- 
ment of the membrana tympani, its anterior wall is 
about one-quarter of an inch longer than the posterior. 
Its narrowest diameter is about the middle, and^ in 
making an examination with the speculum, the in- 
strument should not be introduced further than this 
point. 

It must be borne in mind that in young children 
the meatus is very shallow, the bony part consisting 
only of a small ring of bone, deficient at the upper 
part, to which the membrana tympani is attached. 

To facilitate the introduction of the speculum, the 
auricle should be drawn \rgiN7ax^^>^^x^k^«xds^and a 
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little outwards; this renders the canal tolerably 
straight. 

A fit of ooughmg Bometimes occurs on the intro- 
duction of the speculum ; this is no doubt owing to 
irritation of the auricular branch of the vagus. 

delation of the external auditory canal. — It may be 
regarded aa having four walls : i , a superior cranial ; 
2, an inferior or parotid; 3, aa anterior or tempore- 
maxillary ; 4, a posterior or mastoid. 




I, glenoid c»vit; of temporal boiM , 9, eztenul nudilory mntQB ; 
3, membnuuii tymptal , 4, 5, cartil^Dons portion of eitemt] 
KDditoiy meatuB , 6, psiioflleum of nustoid bone coDtmaoas with 
thatof the auditory canR] , 7. nuisloid celle, 8. fibcoiu tissue, 
which unites the mrtilagiDOUB with the osseous tissue of the 

The enperior wall is in relation with the middle 
fmsa of tiie alnill, and separated from it only by a 
veiy thin lamella of bone ; hence an abscess of the 
external ear may be the cause of meuingitis. 

The anterior wall corresponds with the gletuaid 
cavity, and hence, in case of inflammation oi t'hva'vi^, 
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mastication is interfered with and attended with great 
pain ; in cases of fracture of this portion of the cana!, 
the symptoms produced are often so severe that they 
may he attributed to fracture of the base, especially 
as there may be haemorrhage from the external audi- 
tory meatus, the blood really coming from the tym- 
panum or its mucous membrane. 

The inferior wall is in relation with the deep por- 
tion of the parotid gland ; hence the intercommuniear 
tion of abscesses commencing in either of these 
localities. 

The posterior waU ift. in relation with the mastoid 
process, and here thft ciHMiage is wanting; hence the 
escape of pu9^ tt&m the eicternal meatus in abscess of 
the mastoid cells. 

The memhrana tympani, — The tympanic ring being 
incomplete at its superior portion, it is at this point 
continuous with the cutaneo-periosteal lamina of the 
auditory canal ; heikoe il»; is at this point that the 
membrane gives wi^ mtd^ certain circumstances, or 
blood or pus passes frogai.ttle ^sctemal ear to the tym- 
panum or the converse*. Gh examination, the mem- 
hrana tympani is greyish in c(dour, its structure look- 
ing radiated, slightly conical^ with the apex directed 
inwards, and placed very obliquely at the bottom of 
the meatus. This obliquity varies according to age ; 
thus, during fcetal Hfe it is nearly horizontal, at 
birth about io°, and in adult life about 45° with the 
horizon. The handle of the malleus is seen through 
the membrane, not quite vertical, but inclining a little 
backwards. 

Tympanum. — ^The points of practical importance 
connected with the tympanum are these — ^that its 
upper aspect and floor are formed by thin lam^ks of 
bone separating it from the cranium and from idie 
canal for the internal carotid artery, so that disease 
of the bone may cause dea^b, either by. involving liie 
dura mater and brain, or from ulceration into the 
vesaeL The close vicinity oi tl\<& c^oUd arterr and 



OF THE SUKERIOE MAXILLARY REGION. $3 

lateral sinus readily accounts for the escape of blood 
from the ear in fracture of the base of the cranium. . 

The Eustachian tube is the means of communication 
between the tympanum and the pharynx, and serves 
to maintain the balance of air on either side of the 
membrana tympani. 

Its intend Se is at the anterior internal aspect 
of the tympanum. The tube is directed downwards 
aobd forwards, and terminates in a flattened valve-like 
opening in the pharynx. ju«t behind and a little above 
and external to the inf^ior meatus of the nose. Its 
mucous membrane is continuous with that o£ the 
pharynx. The pharyngeal extremity of the tube is 
in close relation with the tonsil — a fact which ex- 
plains its temporary occlusion in enlargement or in- 
flammation of that gland {vide " Pharynx "). 

(The operation of introducing the Eustachian ca- 
theter is explained at p. 45.) 
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SURGICAL ANATOMY OF THE REGION OF TH! 
SOFT PALATE AND TONSIL. 

The soft palate^ which is siispended obliquely fi 
before backwards from the posterior border of 
palatine arch, or hard palate, is a sort of curtain < 
sisting of mucous membrane, muscular and fibi 
tissue, vessels and nerves, forming an incomplete i 
tum between the nasal and buccal cavities, serving 
prevent the food from passing upwards into the nj 
fossae, helping to push it downwards into the j^ar 
during deglutition, and also influencing the quality 
the voice. Its movements are elevation, depress: 
and transverse tension. It is concave anteriorly, \ 
its inferior anterior border presents two seniilu 
margins, the edges of which pass downwards to 
sides of the tongue, xinited in a central raph^, fi 
which depends a prolongation, the uvula. 

In structure the soft palate consists anteriorly i 
inferiorly of a mucous membrane, thickly studded ^ 
muciparous glands, continuous with that of the postei 
region of the mouth ; and posteriorly and superiorly 
a second membrane, continuous with that of the m 
pharyngeal region. Between these mucous layer 
a musculo-tendinous one, consisting of portions of 

•* following pairs of intrinsic muscles — ^the levatc 
palati and the tensores or circumflexi palati; { 
of eoctrinsiG muscles, the palato-glossi and the p^aJa 
pharyngei. Some delicate muscular fibres are 
be found in the uvula. The order in which 
structures enter into the formation of the velun 
as follows : — From before backwards, (i) the anter 
layer of mucous membrane*, {t!) tlaa a^neurosis 

the tensores palati, mtli w^cb. ax^ "VAetA^^ >iJtka 



OF THE REGION OF THE SOFT PALATE. 55 

tachments of the palato-gloBsi and palato-pharyngei ; 

i3) the levatores palati, uniting in the median raph^; 
4) the posterior layer of mucous membrane. 

The pillars of the fcmoes are formed by the diver- 
gence of the palato-glossus and palato-pharyngeus, and 
include a triangular interval, the base being down- 
wards, in which is situated the tonsil. The posterior 
pillars formed by the palato-pharyngei are nearer 
each other than the anterior, formed by the palato- 
glossL 

The space between the palatine arches of both sides 
is called the isthrmbs of the fauceSy and is bounded 
above by the free margin of the palate, below by the 
dorsum of the tongue, and laterally by the pillars of 
the fauces and tonsils. 

A cprrect knowledge of the attachments and actions 
of the muscles of the soft palate is of great importance, 
with a view to the successful performance of operations 
for the relief of fissures or clefts in it. 

The fibres of the levator palati pass downward and 
inward, spreading out on the velum as a layer, which 
is embraced by the two planes of fibres of the palato- 
pharyngeus and unites with its fellow of the opposite 
side. The tensor palati ends in a tendon, which is 
reflected horizontally round the hamular process of 
the sphenoid, and after spreading out is inserted into 
the aponeurosis of the velum, below the levator palati, 
and into the palate bone. The hamvlar process^ an 
important guide in the performance of operations, can 
be felt distinctly in the substance of the soft palate, 
internal to and slightly posterior to the last molar 
tooth. 

The action of the palatine muscles upon a fissure 
existing in the velum would obviously produce a sepa- 
ration of its margins, and it has been shown that the 
muscular action by which these margins are brought 
together is caused by the upper semicircular border 
of the superior constrictor of the pharyivx., «uxA \?!a»J5» 
the muscles to he divided in the operation oi atapK'y- 
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loraphy, or stitching up the fissure, are the levatores 
.paJati and the palato-pharyngei, the upper expanded 
fasciculi of which are divided into two parts by the 
levatores palati, and if necessary the palato-glossi. 
(Fergusson.) 

The levator palati is to be divided on both sides by 
putting the undeveloped velum upon the stretch, when 
a double-edged knife is passed through the soft palate, 
just on the inner side of the hamular process, and 
above the line of the levator palati. 

Another method of dividing the levator palati is by 
passing a knife curved on the flat through the fissure 
and behind the flap, its edge making an incision half 
a^ inch long, half way between the hamular process 
and the orifice of the Eustachian tube, and perpendi- 
cular to a line drawn between them. 

The thickness of the velum pendulum palati must be 
taken into consideration in this operation ; it is often 
underrated, and hence difficulty may be experienced in 
freshening the edges of the cleft. 

The paJato-pharyngeus is to be divided by cutting 
through the posterior pillars just below the tonsU. 
Occasionally the palato-glossus requires division. 

The ionsUs or amygdciUe are two small glandidar 
bodies, varying in size in diflerent individuals, situated 
between the anterior and posterior pillars of the fauces, 
and covered in by the bucco-pharyngeal fascia. They 
are in relation, ea;^erwa^?y with the superior constrictor, 
and by it separated from the internal carotid and 
ascencUng pharyngeal vessels ; hdow they rest on the 
side of the base of the tongue. The position of the 
tonsil corresponds with the angle of the inferior 
maxilla. 

Under certain circumstances the carotid artery is 
in danger of being wounded, such as in partial ex- 
cision of the gland or the evacuation of pus, when by 
its enlargement it is brought still more closely 4nto 
connection with the vessels ; but if the precaution be 
taken of lifting it well ixovx i^ \>^^ iorw^^ ^«A\s^- 
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wards before the knife is applied for its removal^ the 
risk in this instance is avoided; and in the latter, 
care must be taken not to push the knife outwards in 
the line of the angle of the jaw, but backwards into 
the tumour towards the spine, and so allow it to cut 
its way out, towards the median line of the body. 

There seems to be a great fear of wounding the 
internal carotid in excision of this gland, but a glance 
at its relations by a «ection shows that the vessel lies 
at least an inch behind it, and about four lines in front 
of the internal carotid is the external carotid, dLveiu 
ging outwards into the parotid gland. It is, therefore, 
impossible that, in dragging out the tonsil, either of 
these vessels i^ould also be dragged out or wounded, 
and only by using pointed instruments, or unpardon- 
able roughness, could it happen. 

The vessels of this region are derived from the 
ascending pharyngeal of the external carotid, the 
ascending palatine and tonsiUitic of the facial, the 
dorsalis linguae of -the lingual, and the descending 
palatine of the internal maxillary. 

I^erveSy from the glosso-pharyngeal and MedkeFs 
ganglion smd vagus. 

Fe«9M terminate in the pharyngeal plexus. 

Lymphatics terminate in the ganglia situated behind 
the inferior maxilla — an important point to be remem- 
bered in the diagnosis of tumours in this region. 
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SURGICAL ANATOMY OF THE PAROTID REGION. 

The boundaries of the parotid region are some^^t 
difficult of definition, partly on a««ount of the iirega- 
lanty of the gland, and partly on account of its be- 
longing both to the cranium and to the neck. 

file following appear to be the simplest : — In/ronty 
the posterior border of the ramus of the jaw ; behmd, 
the mastoid process of the temporal bone, the cartilage 
of the ear, and the edges of the stemo-mastoid and 
digastric muscles; above, the zygomatic arch; and 
below, an imaginary line drawn horizonteUy back- 
wards and inwards from the angle of the jaw to the 
styloid process, by the stylo-hyoid and stylo-maxillaiy 
ligaments, and the process of cervical fascia passing 
from the sterno-mastoid to the jaw. 

The dimensions of this region obviously vary with 
the several movements of the lower jaw ; moreover, 
there are certain differences in its size with respect to 
the age of the individual : thus, in the infant, the 
region is broader in proportion below, on account of 
the obliquity of the jaw and the non-development of 
its angle, and bulges externally, on account of the 
quantity of fat and lymphatics contained within it ; 
again, in old age, in the edentulous state, the base of 
the region becomes broader, owing to the falling for- 
ward of the jaw. 

Integmnenty movable, tolerably dense, and beneath* 
it is an incomplete capsule derived from the cervical 
fascia, which separates it from neighbouring structures. 

The superficial lamina is continuous with that over 

the masseter, and passes to the sheath of the stemo- 

mastoid, attached above to the lower border of the 

zjrgom&tic arch, and is coxLtixi\xo>a& \i^<Qi^ -wiS^Jo. ^\sft 
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superficial cervical fascia. It is pierced by cutaneous 
vessels and nerves. 

Parotid gland, — The gland occupies the entire 
r^on, and lies in a cavity, or loge, entirely sur- 
rounded by its fascial sheath. 

The rdationa and connections of the parotid gland 
are, externally and auperfiGially^ the lymphatics, the 
platysma myoides, some few branches of the superficial 
cervical plexus, and the integument; a/nteriorly, the 
posterior border of the ramus of the jaw, the external 
and internal pterygoid muscles, between which lies a 
process of the gland ; inferiorly and posteriorly, the 
mastoid process, the stemo-mastoid, posterior belly of 
digastric, styloid muscles, transverse process of atlas, 
internal jugular vein, internal carotid artery, eighth 
pair of nerves, hypoglossal nerve, and the superior 
cervical ganglion of the sympathetic 

As regards its aponeurotic covering, it is remarkable 
that processes both of the superficial and deep laminae 
traverse the gland, forming a species of coarser stroma^ 

The deep lamina of fascia is attached posteriorly to 
the sheath of the sterno-cleido-mastoid, and in front 
to the masseteric fascia; it is continuous over the 
uitemal pterygoid, but is very thin. 

The stylo-maxillary ligament is a thickening of the 
parotid sheaths strengthened by fibres from the styloid 
process, and attached to the angle of the jaw. Just 
in front of the styloid process this fascia becomes very 
thin, and a process of the gland may pass through it 
inwards towards the phar3nix, and get in relation with 
the great vessels and nerves. This circumstance 
accounts for the ready passage of pus into the pharynx 
in deep-seated parotid abscesses. 

The substance of the gland contains so many im- 
portant structures that operative proceedings con- 
nected with it are rendered excessively difficult and 
hazardous. The external carotid artery traverses its 
posterior part, giving off its anterior and T^\i«rv.c»t 
auricular and super&dal temporal branchea. A}w3rT^ 
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the neck of the jaw, and forms inoeculations with the 
facial. The aancnlo-parotidean braach of the cervical 
plexus enters the gland anteriorly and inferiorly, in- 
osculating with the preceding. 

The existence of the tough fibrous investment which 
encloses the gland almost entirely and binds it so 
tightly in its place, accounts for the intense pain id 
inflammation, as in paraUtis, or abscess. Punctured 
wounds of the parotid region are veiy serious, when 
one considers that, in the space between the digastric 
muscles and the styloid prooessi the following vessels 
may be involved : — the external carotid, the facial, the 
occipital, the posterior auricular, the inferior pha- 
ryngeal, the internal carotid, the vertebral. Wounds, 
or the results of abscess in the substance of the gland, 
may give rise to saUvary fistuUe, which are frequently 
very troublesome to close; and in the removal of 
tumours connected with it, or in its neighbourhood, 
there is, of course, great danger of severe hsemorrhage, 
and of wounding the facial nerve, thus causing 
paralysis of the facial muscles. The parotid gland 
seems to be especially the seat of adenomata and en- 
chondromata. Whilst attempting removal of a tumour 
from the parotid region, pressure should be main- 
tained on the common carotid as it crosses the tuber- 
cule (Chassaignac's) in the sixth cervical vertetok 
The surgical relations of the duct of the parotid have 
been alr^dy considered {wde " Face "). The external 
carotid may be compressed against the styloid process 
in the adult, but it is impossible in the child, owing 
to the undeveloped state of that portion of the bone. 
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RGICAL ANATOMY OF THE PTEKYGO-MAXILLAKY 

REGION. 

B surface ma/rkimjgs of this region are the bony 
minences of the zygoma and lower jaw, and the 
tour of the masseter muscle, the tendinous intersec- 

15 of which are very evident during its action. If 
finger be passed into the mouth, the internal 

ect of its ramus can be felt ; and if the jaws are 
irt, its coronoid process ; the mutual relations of 
ich should be carefully noticed. 
Topography, — ^The integument covering this region 
rery thick and mobile, and frequently a considerable 
intity of fat is developed beneath it, the superficial 
da is very thin and continuous with that in neigh- 
iring regions. The aponeurosis is attached above 
bhe zygoma, below to the edge of the lower jaw, and 
front it passes over the buccinator covering in the 
erspace between it and the masseter ; and behind, 
lasses ii^to the parotid region. Next are met with 

16 branches of the facial nerve and transverse facial 
ery, the duct of the parotid, and that portion of the 
x)tid which lies upon the masseter. Beneath the 
sseteric fascia is the masseter itself, which consists 
two sets of fibres ; the anterior forming the greater 
Ik of the muscle, and behind and below these some 
iqne fibres, which are inserted beneath the anterior. 
e origin of these fibres is on the under and inner 
rface of the zygomatic arch. It is to be noticed 
it the anterior surface of the zygoma is entirely 
ixmtaneous. Beneath the zygoma the masseteric 
rve and vessels enter the under aspect of the 
usseter through the sigmoid notch. The skeleton of 
B region is the ramus, coronoid process, nocV ^Xki^ 
adyle of the inferior maxilla. 
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the comparative laxity of the ligaments of the ai*ticu- 
lation, the lower jawbone is liable to partial or com- 
plete dislocation. The condyles glide forward, carrying 
the interarticular fibro-cartilages with them, upon the 
eminentiaB articulares, in such conditions as yawning 
or laughing, or masticating large morsels ; the com- 
bined action of the masseter and internal pterygoid 
muscles drags them under the zygomatic arches, 
whilst the temporal muscles drag the displaced bone 
upwards. The obstacle to reduction appears to be, 
that in most cases the coronoid process is, as it were, 
locked in front of the malar tubercle. Partial luxa- 
tion of one condyle is of common occurrence, and 
occasionally a portion of that process of the parotid 
which wraps round the neck of the jaw is included 
between the opposing surfaces, causing severe pain 
and inconvenience. The principle upon which reduc- 
tion is effected is by introducing some solid body 
between the molar teeth so as to form a fulcrum, 
whilst the power is applied at the symphysis, at the 
same time that the angles are depressed. 

The inferior maxilla is frequently the seat of disease 
requiring the partial or entire removal of the bone. 
Dentigerous cysts and odontomes are tumours peculiar 
to it, but the ordinary growths are met within it, as 
in other parts of the skeleton. The great pain associ- 
ated with sarcomatous growths in this bone is conse- 
quent on the involution of the inferior maxillary 
nerve, and is in many cases diagnostic. 

Excision of Inferior Maxilla, 

In the event of removal of the one-half of the bone 
and its disarticulation, the skin incision should be made 
from just one side of the symphysis, to a point a little 
above the angle. There is usually no necessity to cut 
the lower lip, as the saw and cutting-pliers can be 
easily introduced by the longitudinal wound. The 
great secret of ready disart\cu\at\oxi. V&, «it^r division 
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of the soft parts, by keeping the knife close to the 
bone to divide the insertion of the temporalis, and 
then, by means of powerful forceps, seizing the divided 
jaw, using strong wrenching movements, and twisting 
the bone out of its socket. 

Structures divided in excision of the inferior maxilla, 
— Supposing one-half the lower be removed by a semi- 
lunar incision, of the limits given — in the first portion 
of the incision would be divided, skin, orbicularis 
oris, the inferior coronary and labial vessels, the levator 
menti, mental vessels and nerve passing backwards, 
the platysma, descending branches of facial nerve, 
facial artery and vein, still farther back, the fascial 
coverings of the parotid gland and masseteric fascia. 
Care must be taken to avoid dividing Steno's duct. 

This structure being dissected back, the bone is 
exposed and divided with the mucous membrane 
lining the mouth. On the inner surface are divided 
the digastric, genio-hyo-glossus, genio-hyoid and mylo- 
hyoid muscles, the internal and external pterygoids, 
the inferior dental vessels and nerve, the mylo-hyoid 
Vessels and nerve, internal lateral ligament, the tem- 
poral muscle, the capsule. 
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SURGICAL ANATOMY OF THE LINGUAL REGION. 

By the lingual region is meant all the inferior wall 
of the buccal cavity. 

The tongue completely occupies the cavity of thi* 
when the mouth is shut, and is attached for the pos- 
terior two-thirds of its volume to the hyoid bone and 
inferior maxillary bone, by its extrinsic muscles and 
membranes ; by means of the stylo-glossus it is attached 
to the styloid process, and by the palato-glossus to the 
palatine arch. It is at this portion of the organ that 
the nerves and arteries enter and its veins leave ifc» 
Beneath it, in the middle line, is a fold of mucous 
membrane, the frsenum, on either side of which are 
the orifices of Wharton's ducts ; and those of the sub- 
lingual glands, or ducts of Biviniani, lie in the fossa 
between the tongue and maxillary bone. 

Structure. — The Tivucous membrane is very adherent 
to the underlying structure, particularly on the dorsum 
and sides ; on the under surface, however, it is less so, 
there being a cellular layer between it and the sub- 
lingual muscles. The mucous membrane is freely 
supplied with papillae; the sides and tip with fungiform, 
almost its entire surface with filiform, papillae, and the 
posterior part of its dorsum with the V-shaped series 
of the circumvallate. There are a considerable number 
of glands lying in this tissue, which give rise to the 
development of that encysted tumour known as ranvla. 
An enlargement of the bursa existing between the 
hyoid attachment of the genio-hyo-glossi, by its 
enlargement and protrusion beneath the tongue, may 
be mistaken for ranula. 

The muscles are both intrinsic and extrinsic. The 
intrinsic or Jinguales are two symLmetrical bundles of 
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DDLUSCular fibre, separated from each other by a fibrous 
septum, occasionally cartilaginous, and these muscular 
fibres are arranged into — (i) the lingualis superior, 
the fibres of which are disposed obliquely and longi- 
tudinally on the surface of the organ ; (2) an inferior 
longitudinal set, passing from the hyoid bono to the 
apex, and in relation on its under surface with the 
ranino artery ; its fibres are blended with those of the 
stylo-glossus ; (3) a transverse set, forming the bulk 
of the tongue, placed between the superficial and 
longitudinal, are attached to the fibrous septum, and 
curving outwards are inserted into the dorsum lingua? 
and its margin. The fibres interlace with the before - 
named sets. The existence of the fibrous septum 
explains how it is that in acute inflammation of the 
tongue, or when abscess has formed, the tumour is 
frequently unilateral. 

The extrinsic muscles are —the hyo-glossus, genio- 
hyo-glossus, stylo-glossus, palato-glossus, and some few 
fibres of the superior constrictor. 

Arteries. — The lingual artery at the anterior edge 
of the hyo-glossus muscle divides into the subhngual 
and ranine ; of these the ranine is the most important : 
it lies on the under surface of the tongue, external to 
the genio-hyo-glossus, and on the inner side of the hyo- 
glossi, stylo-glossi, and sublingual gland. It enters 
the organ at its base, and runs forward towards the 
tip, and in the mouth it lies to the side of the f rsenum, 
and is here covered only by mucous membrane ; thus, 
in dividing this membrane for tongue-tie, the scissors 
should be directed downwards and backwards. 

The ranine artery is accompanied by two ranine 
veins, which terminate in the internal and external 
jugular and the facial veins (vide " Lingual Artery "). 
The nerves are very numerous, and are derived from 
— (i) the hypo-glossal or ninth, which is supplied to the 
extrinsic and intrinsic muscles — it is the motor wetN^ 
of the ton^e; (2) tLe gustatory branch, oi t\ift voie^o-v 
maxUlary division of the fifth, supplies t\ve s\^^^ «:tA 
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tip — a nerve of sjyecial sense : these two nerves freelj 
inosculate; (3) the glosso-pharyngeal, which supplies 
the circumvallate papillae at its base — also a nerve of 
fi'pecial sensation ; (4) the facial, supplying the lingualis 
superior, by means of the chorda tympani ; (5) the 
vagus, sending a few filaments to its hase ; and (6) the 
sympathetic — ^the vaso-motor nerve, accompanying the 
lingual artery. 

Li/mphatic8. — These pass into the deep ganglia of 
the supra-hyoid region. 

The base of the tongue is in relation with the 
epiglottis, which curves forwards towards it during 
respiration ; but during deglutition it is drawn back- 
wards and downwards, thus covering the aperture of 
the larynx and preventing food from passing into it 
(vide " Larynx "). 

The tongue is the seat of a number of special 
diseases— epithelioma is one of the most frequent, 
gummata, enlargement (macroglossia), abscess, salivary 
calculi, ranula, fatty tumours and nsevus. 

Owing to the density of the septum linguse, abscess 
is rarely bilateral, and in opening any collection of 
matter, the incision must be carefully made, as it may 
happen that the Ungual artery is displaced by it and 
may lie much nearer the surface than anticipated. 

Ranula is an obstruction of one of the mucous 
glands situated beneath the tongue, as for instance 
the glands and ducts of Riviniani. 

The tongue can invariably be removed by the 
mouth, but in certain cases of lymphatic engorgement 
more extensive operations must be resorted to, such 
as devised by Kocher and others. 
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SURGICAL ANATOMY OF THE PHARYNX. 

The pharynx is a musculo-membranous tube, l3dng 
deeply behind the mouth and nasal foss«, communi- 
cating superiorly with these two cavities, whilst below 
it is continuous with the larynx and cESophagus. The 
length of the pharynx varies from about 5^ inches to 
6 J inches. It extends from the basilar process to the 
space between the 5 th and 6th cervical vertebrae, 
when the pharynx is at rest, but the contraction of 
its muscular structure gives rise to considerable varia- 
tions in this respect. It is somewhat distended at its 
centre, and tightly contracted at the point where the 
oesophagus commences. 

The breadth of the pharynx, at the level of the isth- 
mus of the fauces, is about from ij inch to ?. inches, 
whereas at the level of the cricoid cartilage it is rather 
less than |-inch ; hence foreign bodies are liable to be 
arrested at this point, and may by pressure on the 
superior orifice of the larynx cause instant death. 

The pharynx presents for examination four waUs — 
an anterior, which is only partial, since it corresponds 
with the openings into neighbouring regions, a pos- 
terior, and two lateral. 

The anterior contains from above downwards the 
posterior nares, the velum pendulum palati, the pos- 
terior pillars of the fauces, base of tongue, epiglottis, 
the gloBso-epiglottic folds, and larynx. 

The posterior wall is in relation with the cervical 
vertebrsB, being separated from them by the recti 
antici and longi colli muscles. 

The lateral walls, also formed by the constrictors, 
are in relation with the sympathetic, gVos&o-^wc^TL- 
geal, spinal accessory, vagus, and hypo-gVossaY ii^\rv^%^ 
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internal carotid artery, and internal jugular Tein. In 
front of the vessels and nerves, the pterygo-maxillaiy 
region, pterygoid plates of the sphenoid, deep portion 
of the parotid, and the lateral portion of the sub- 
maxillary region are in immediate relation with them. 
This close relation to the parotid and internal mai- 
illary regions explains tlie pointing of abscesses form- 
ing in these spaces at the sides of the pharynx. 




Fig. 12.— Roof and Posterior Wall of Pharynx. 

!, anheDoid ; a.vnmer; 3, poslerior endof naeal fosss ; 3',Bntedp' 

openine of biii*Ba pliaryugeo ; 5, 6', reoesBus pharjngens ; 7, 
adenoid tiesuc of pliarytii. 

For surgical examination the pharynx naturally 
divides itself into a nasal, a buccal, and a laryngeal 
portion. 

The nasai is limited above by the basilar process, 
which is very much inclined in a direction oblique 
from before backwards, VieVo-w t'j a. ?lane passing 
tbrougb the palate, and w^nch.^siwift.VxK^ai^wi'&fe 
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ring of the atlas, and laterally by the pterygoid plates. 
The inferior aspect of the basilar process is covered 
with a dense fibrous membrane, which is a frequent 
seat of origin of naso-pharyngeal polypi. With regard 
to the removal of these growths, the most rational 
method is through the nose, since the basilar process 
is in the line of prolongation of the nasal f ossaa, and, 
moreover, the inclination alluded to renders an attack 
in their pedicles fairly easy. The dimensions of the 
nasal portion are about i inch to ij inch deep, by 
I J inch wide. 

The buccal portion lies between the above-mentioned 
plane and the base of tongue and epiglottis below and 
on either side the lateral walls of the pharynx. This 
portion corresponds to the vertebral column, and by 
introducing the finger through the mouth the body 
of the atlas and anterior tubercle of the axis can be 
felt superiorly, and the upper border of the 4th cervical 
vertebra below. The exploration of the vertebral 
column by the mouth affords one of the most im- 
portant methods of diagnosis as regards fractures or 
dislocations of the two or three first cervical vertebrae, 
as also of abscess associated with caries of these 
vertebrae. Its dimensions are from i\ inch to 2 
inches in breadth to about 2 J inches in depth. 

The laryngeal portion extends from the base of the 
tongue to the lower border of the cricoid cartilage, and 
is about 2^ inches to 3 inches long and about ^-inch 
wide. 

Stntcture of pliari/nx. — By making a plane section 
through the tube, the following tissues would be in- 
cluded, from before backwards : — ^A mucous layer, a 
glandular layer, a fibrous layer (pharyngeal aponeu- 
rosis), a muscular layer, and a fibro-cellular layer. 
Between the fibro-cellular coat of the pharynx is a 
quantity of loose cellular tissue, in which retro-pharyn- 
geal abscesses form, frequently from disease of the 
cervical vertebrae. These abscesses push. t\i^ -^^c^xcx. 
forward against the posterior nares if laigb. \x^, «a^>Hi 
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lower down, by pressing upon the larynx interfere 
with respiration and speech. They can be readily 
detected by examining the posterior wall or by palpa- 
tion. Occasionally these al^esses point at the side of 
the neck in front of the stemo-cleido-mastoid {vide 
" Fasciae of Neck "). 

Bloodvessels, — ^The arteries are the inferior pharyn- 
geal distributed to the posterior part of the pharynx, 
and the pterygo-palatine and Vidian to the lateral 
surface and Eustachian tube. 

Veins are very numerous; they form the pharyngeal 
plexus and terminate in the superior thyroid and 
internal jugular. 

Lymphatics terminate in the carotid ganglia. 

Nerves, — The pharjmgeal plexus, formed by the 
glosso-pharyngeal vagus and superior cervical gan- 
glion. 
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CHAPTER II. 

SURGICAL ANATOMY OF THE REGIONS OF 

THE NECK. 

The neck may be described as that portion of the body 
which is contained between the occipital bone, mastoid 
processes, and lower jaw above, and the superior 
aperture of the thorax below — namely, the first two 
ribs, laterally ; the manubrium stemi, anteriorly ; and 
the first dorsal vertebra, posteriorly ; and for the sake 
of simplicity will be divided as follows : — 

An anterior, including the submaxillary or supra- 
hyoid region, and the infra-hyoid, or tracheal region ; 
a latercUy the sterno-mastoid or carotid, the supra- 
clavicular, the occipital ; and a posterior, including the 
nape of the neck — a method which seems advisable as 
being a natural one, and agreeable to its external 
conformation. 

Sur/iwe markings, — ^The development of the neck 
varies in individuals, both with regard to age and to 
sex : round and smooth in females and children ; mus- 
cular and with all its prominences well marked, in 
adult males. 

As far as its normal length is concerned, in adults 
it is tolerably constant, the difference in certain 
persons being rather apparent than real, resulting 
from some peculiarity in the conformation of the 
shoulders, &c. Its breadth is variable. 

The points of chief interest to the surgeon are those 
concerning the hyoid and laryngeal apip?crab\»\3L^ «xA 
the stemO'Cleido-mastoids, and tlio lioUow^ \>^\rw^«^ 
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description it may be divided into two layers — ^a super- 
ficial and a deep, and these laminae and the spaces 
they enclose may be studied by horizontal and vertical 
sections. First, by horizontal section. The super- 
ficial layer is usually traced from behind, where it 
commences as a very thin lamina attached to the 
spinous processes of the cervical vertebrae, superior 
curved fine of the occipital bone, and ligamentum 
nuchae ; and passing forwards, getting denser as it 
proceeds, it encloses the trapezius, and, forming 
sheaths for the pasterior muscles of the neck, extends 
over the posterior triangular space, and, an'iving at 
the posterior border of the sterno-cleido-mastoid, forms 
a sheath for it ; and part of it, which constitutes the 
anterior portion of this sheath, is attached to the 
lower border of the body and angle of the lower jaw 
and zygoma, after having covered in anteriorly the 
parotid gland and masseter muscle; below, it is 
attached to the anterior part of the clavicle and 
manubrium sterni, and is perforated by the external 
jugular vein and cutaneous nerves. The deeper layer 
has an attachment to the tubercles of the transverse 
processes of the cervical vertebr83, and encloses the 
scaleni muscles, forming the pre- vertebral aponeurosis, 
which sends processes over the cords of the cervical 
and brachial plexuses and subclavian vessels. The 
lax cellular tissue lying between the pre-vertebral 
aponeurosis and the pharyngeal muscles is the seat of 
retro-pharyngeal abscesses, which point either into 
the pharynx or, guided by fascia, behind the carotid 
vessels (vide " Pharynx "). Passing from the under 
surface of the stemo-mastoid towards the middle line, 
it is attached to the hyoid bone, forming an aponeu- 
rotic loop on its upper surface, through which ruDS 
the tendon of the digastric ; and extending down- 
wards it forms the sheaths of the sterno-hyoid and 
sterno-thyroid muscles. The lamina forming the pos- 
terior portion of the sheath of the sterno-mastoid is 
attached above to the angle oi V^xe> ^^a.-^ ^\id tio the base 
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of the styloid process behind, and to the inner side of 
the pe«>tid gland, forming a septum between it and 
the submaxiLary gland, the gtylo-viaxillary l^artumt. 
The lower portion of this lamina forma the sheath of 
the carotid veeaels, which sheath is divided bj septa 
encloeiug internally the carotid artery, externally the 
internal jugular vein, and posteriorly the vagus nerve ; 




Fig. 13. — Diu^m of an anteio-poBterior sectioD of tbo InCra- 
hyoid Region in the mediaa plane, (TilUax.) 

I, a, snpcrficial lamioa of eu]>eTficial fascia; 3, middte tajmoa; 
4, radnplicatiou of thie lamina paHsing behind the atemo-thynrid, 
■nd endosing the left innominnle vein, and becamiDg continuous 
with the pericardium ; 5, space occupied by storno-hyold ; 6, left 
innominate vein ) 7, innominats ; 8, pericardium. 

traced downwards and outwards it is found to «\i<^\K»b 
■ the omo-bj'aid muBcle, binding it down to fhe cVgSsip, 
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and enclosing the subclavius muscle, passes beneath it 
into the axilla, to be continuous with its fasciie (vide 
"Axilla"). At the root of the neck this fascia is 
easily demonstrated to be continuous with the peri- 
cardium. 

If the arrangement of the cervical fasciae be studied 
in a vertical section, it may be seen that the three 
laminse differ in their arrangement according as this 
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Fig. 14. — Diagram of a section of the Infra-hyoid Region pws- 
ing through the middle of the Clavicle. (TiUaux.) 

I, hyoid bone ; 2, middle lamina of cervical fascia ; 3, superficial 
lamina of cervical fascia ; 4, omo-hyoid : 5, subclavian artery; 
6, subclavian vein ; 7, subclavius muscle ; 8, clavicle. 

section falls on the sternum or on the clavicle, if in 

the mesial line (Fig. 13) the anterior passes in front 

of the hyoid bone, and teTrnVaaX.^^ \xv the anterior 
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»pect of the sternum. The middle lamina, after 
Qsheathing the stemo-hyoid and thyroid, at their 
bemal attachments, divides into two layers, an 
nterior in front of the sterno-hyoid, and firmly 
ttaehed to the sternum ; and the posterior, which lies 
ebind the stemo-thyroid, and, after enclosing the left 
(lachio-cephalic vein, is continuous with the pericar- 
imn. If the section passes on one side of the mesial 
ine (Fig. 14), so as to fall on the clavicle, the anterior 
amina is the same as before, the middle one furnishes 
, sheath to the omo-hyoid, and becomes attached to the 
)06terior border of this bone, and, after enclosing the 
nbclavius muscle, passes on to form the suspensory 
igament of the axilla, the middle lamina of the sub- 
livision encloses the subclavian vein ; whilst the pos- 
ierior covers over the subclavian artery, the nerves of 
ihe brachial plexus, and the transverse processes. 

That portion of the fascia which is attached to the 
iyoid bone above and to the clavicle and sternum 
3elow has been supposed to have some influence on 
respiration, enclosing in its reflexions the depressors 
>f the hyoid bone, and sending processes around the 
^at venous trunks. The omo-hyoidei, in particular, 
by their contraction tighten it, and, when tense, the 
[»libre of the veins is increased, and, as these muscles 
only contract during inspiratiorif the dilatation of the 
(reins coincides with the dilatation of tbe thorax, 
thereby urging the blood towards the heart. This, 
moreover, explains how readily air may pass into 
the right side of the heart should any one of the 
larger veins or some branch close to the trunk be 
divided or injured in operation. 

These several layers of fascia are attached both to 
the margins of the superior aperture of the thorax 
and to those structures which pass upwards or down- 
wards through it ; and, as they are connected together 
by transverse septa, they constitute a species of dia- 
phragm between the cervical and thoraxjic xegLotia. 

Cervical dbsodss. — An examination oi tYi© cer^<iis2L 
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fascia shows that there are distinct cellular spaces 
confined by it, which may be the seat of abscess. 

1. The capsule of the submaxillar^/ gland. 

2. The pre-visceral space. — ^This Hes in front of the 
larynx, thyroid gland, and trachea, and behind the 
muscles of the tongue, passing upwards from the 
sternum. By far the greater number of abscesses in 
this space commence in the gland or in the cellular 
tissue surrounding it. They press on the trachea, 
and may pass into the anterior mediastinum. 

3. The perivascular space. — ^This cellular space, ui 
which lie the great vessels, is in direct communica- 
tion with the thorax. Abscesses are very liable to 
form here, on account of the great number of lym- 
phaiiic glands. They follow the course of the vessels, 
or they may point at the side of the trachea^ at the 
lower third of the sterno-mastoid, rarely at the 
posterior border, or they may pass into the anterior 
mediastinum. 

4. The space beneath tlie lower portion of the stemo- 
mastoid, — The omo-hyoid, with its investing fascia, 
bounds the upper border of this space, and posterioriy 
are the scaleni and the great nerves ; and hence below 
it is a free communication by means of the subclavian 
vessels and nerves with the apex of the axilla. 

5. The retro-pharyngeal or retro-visceral spo/ce.-^ 
This lies behind the pharynx and oesophagus, and 
abscesses developed therein may point laterally in the 
region of the vessels, anteriorly into the pharynx, or 
they may extend downwards into the posterior medi- 
astinum. 

6. Pre-vertebral abscesses, — ^Those associated with 
disease of the cervical vertebrae are bound down by 
the lamina of fascia covering in the pre-vertebral 
muscles, and may either burst through it, or, guided 
by the nerves of the cervical and brachial plexus, pass 
downwards into the axilla. 
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SURGICAL ANATOMY OF THE SUBMAXILLARY 

REGION. 

This region is bounded above by the body of the lower 
jaw, and the floor of the moutb ; below, by the hyoid 
bone ; externally, by the anterior margin of the sterno- 
cleido-mastoid muscle. Its surface markings have 
been already described. 

Topography. — Immediately beneath the integument 
is the subcutaneous cellular tissue, and the flbres of 
the platysma myoides muscle passing obliquely from 
the jaw towards the chest and shoulder. The integu- 
ment is very lax and mobile, and from it are readily 
formed flaps for the restoration of the lower lip. The 
anterior border of this muscle is free, and separated 
from its fellow by a cellular interval. Beneath this 
muscle is a very lax cellular tissue, in which ramify 
the nerves supplying it, derived from the facial and 
upper cervical. A portion of the superior layer of the 
deep cervical fascia is next met with, attached along 
the jaw covering in the submaxillary gland, and form- 
ing the anterior portion of its capsule ; it is continuous 
externally with the sheath of the sterno-cleido-mastoid, 
and with the fascia covering the parotid anteriorly. 
A great many lymphatic glands lie either upon or 
beneath the capsule of this gland, and when enlarged 
can be readily felt beneath the integument. Beneath 
the aponeurotic lamina, and enclosed by that portion 
of it which is attached to the comu of the hyoid bone, 
are the submaxillary gland, the stylo-hyoid and digas- 
tric muscles. The fibres of the stylo-hyoid enclose the 
tendon of the digastric before they are inserted into 
the hyoid bone, just before that muscle passes throw^la. 
the loop derived from the deep cervical iaada.* \tl 

G 2 
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the mesial line the fascia adheres intimately to the 
digastrics, preventing pus from passing from one region 
to the other. The muscular fibres of the posterior 
belly of the digastric are superior to those of the 
stylo-hyoid, and, after being reflected from the hyoid 
bone, spread out into a large muscular mass, having 
many tendinous intersections (frequently interlaciiig 
with those of the opposite muscle), to be inserted into 
the digastric fossa of the inferior maxilla. Lying in 
the interval between the two beUies of the digastric, 
and overlapped by its posterior belly and by the body 
of the jaw, is the suhmaociUary gland, enclosed in its 
capsule, the posterior portion of which is continuous 
with the stylo-maxillary ligament, which separates it 
from the parotid gland, and superior to it is the facial 
artery and vein; the submental branches of these 
vessels, with the nerve to the anterior belly of the 
digastric, pass forwards towards the symphysis under 
cover of the body of the jaw. The bulk of the gland 
being pulled upwards from the fossa in which it is 
lodged, it will be observed that a portion of it passes 
beneath the mylo-hyoid muscle, upon which the 
greater part of it rests. 

The structures which lie beneath the myto-hyM 
muscle are, from before backwards, the genio-hyoid; 
and deeper down the genio-hyo-glossus, along the 
outer side of which lie the ranine vessels, and external 
to it the deep portion of the submaxillary and the 
sublingual glands, and the mucous lining of the 
floor of the mouth; the hyo-glossus muscle, extend- 
ing from the comu of the hyoid bone to the side 
of the tongue, and upon this muscle from below up- 
wards the ninth or hypo-glossal nerve, WhartonV 
duct, the gustatory nerve with the submaxillary 
ganglion and chorda tympani, and the inosculat- 
ing branches of these two nerves. Upon the cormr 
of the hyoid bone is seen the trunk of the lingual 
artery just before it disappears behind the hyo-glossus; 
muscle. 
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Arteries, — ^The /acicd artery in this region passes 
leneath the posterior belly of the digastric and stylo- 
lyoid muscles and the submaxillary gland, and after 
yiving off branches to the gland, and the submental, 
t becomes subcutaneous, about an inch in front of 
he angle of the jaw. 

The Ungual artery is deeper in its course and distri- 
sution, and is directed towards the hyo-glossus, and 
fl at first covered by the skin, platysma, and fascia, 
wad rests on the middle constrictor; after passing 
5ver the cornu of the hyoid bone, it is crossed by the 
ciinth nerve, the digastric and stylo-hyoid muscles 
rorming an arch over it. It is next covered by the 
lyo-glossus, and lies on the superior constrictor and 
jenio-hyo-glossus muscles. 

The hrancJies given off from it are — the hyoid, which 
!uns along the upper border of the hyoid bone ; the 
iorsalis linguae, supplying the dorsum of the tongue, 
ihe tonsil, and soft palate ; the subHngual, supplying 
ts substance ; and the ranine. 

Ligature of lingual artery, — ^To place a ligature upon 
ihe lingual artery, that portion of its course where it 
ies above the great cornu of the hyoid bone is selected, 
mmediately before it passes behind the outer border of 
ihe hyo-glossus muscle, as it is there most accessible ; 
ind, to reach it, a slightly curved incision is to be 
siade about a finger's breadth below the body of the 
jaw through the integument and aponeurosis, and the 
lubmaxillary gland is to be lifted upwards. After 
ihe posterior portion of the capsule of this gland has 
3een divided, the combined Imgual and facial veins 
nay be seen passing obliquely forwards, and deeper, 
ihe hypo-glossal nerve ; at the angle where this nerve 
meets the tendon of the digastric, lies the artery, 
saking a curve downwards towards the hyoid bone. 
[>ccasionally the vessel pierces the hyo-glossus muscle ; 
^lis muscle may extend farther back than u&ual^ in 
nrhich case its Bhrea must be divided tTaiiSsrex«^'^% 
7n the dead body the vessel appears to be \»\«K!XSS>j 
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near the surface^ but during life the fascia and 
internments are so on the stretch and so attached to 
the salient parts of the region that, when the vessel 
is exposed, it is actnally very deep. The operation is 
a difficult one, the vessel being only supported by the 
loose wall of the pharynx, which runs considerable 
danger of being wounded, so that the only sure and 
firm guide to it is the posterior comu of the hydd 
bone. The hyoid bone may be with advantage 
drawn forwards into the wound and steadied with 
a hook. 

Veins. — There is a considerable plexus of veins in 
this region, the most important being that formed by 
the facial, thyroid and the lingual ; the facial leaves its 
artery and passes upon the fascia in front of the sub- 
maxillary gland, whilst the lingual vein is separated 
from its artery by the hyo-glossus muscle ; the thyroid 
vein generally joins the facial, below the hypo-glossal 
nerve. Very often these veins form a common trunk, 
lying superficial to the hypo-glossal nerve, before enter- 
ing the jugular vein, and must be carefully observed 
in operations. 

Nerves, — The superficial nerves have been already 
referred to ; the hypo-glossal enters the region super- 
ficial to the external carotid and below the stylo-hyoid 
and digastric muscles, and passes upwards over the 
cornu of the hyoid bone between the gland and the 
hyo-glossus muscles, covered in by the mylo-hyoid ; it 
loops with the gustatory, and is seen distributed to the 
extrinsic muscles of the tongue. The gustatory nerve, 
with the chorda tympani, lies beneath the gland and 
passes to the mucous membrane of the sides and tip 
of the tongue, upon its deeper portion. 

Lipnphatic ganglia. — The superficial are about four 
or five in number, and receive the lymphatics from 
the chin and lower lip. 

The deep ganglia are always more numerous than 

the superficial ; they axe sitwa.^.^^ m "tVi^ " loge " of 

the submaxillary gland, and sv3Grecsv«A '^. "Twg^ 
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receive the Ijnnphatics from the inferior portion of 
the fsuce and floor of the mouth. 

The above relations are those home by the different 
structures in this region when the head is in its natural 
position, but when the parts are the seat of operation, 
and the head thrown back, the contents of the space 
are put on the stretch ; by so doing, the position of 
the submaxillary gland and the facial vessels is con- 
siderably altered, as the cavity which naturally exists 
between the lower jaw and the mylo-hyoid muscle be- 
comes flattened, causing a protrusion of the structures 
between them. Besides the removal of tumours and 
ligature of the lingual artery, the surgical impor- 
tance of this region relates to removal of the tongue. 
There are several methods of obtaining access to it 
below the jaw, such as that of RegnoH, Kocher or 
Billroth, the details of which are to be found in works 
on operative surgery ; ligature of the lingual arteries 
and extirpation of all glandular structure being in- 
volved in the two latter procedures. 
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SURGICAL ANATOMY OF THE INFRA-HYOID OB 
LARYNGO-TRACHEAL REGION. 

The boundaries of this region are — above, the hyoid 
bone and the base of the tongue ; laterally ^ the stemo- 
mastoid muscles; below, the upper border of the 
manubrium sterni, or inter-clavicular notch; pos- 
teriorly, the cervical vertebrae, covered by the longi 
colli muscles and deep fascia. 

This region is surgically important as containing the 
larynx and trachea, the cervical portion of oesophagus, 
and the thyroid body, with their respective ve^els 
and nerves. 

Topography. — Beneath the integument is the sub- 
cutaneous cellular tissue, and the anterior portion of 
the platysma, which is usually unconnected with its 
fellow of the opposite side, there being a cellular 
interval between them formed by the fascia super- 
ficiahs, which joins its fellow lamina of the opposite 
side in the mesial line, well marked in the necks of old 
people when the fat is absorbed, causing the "dew-lap" 
appearance characteristic of age. In this superfiml 
fascia is the anterior jugular vein, or mediana colli, 
which is subject to considerable variation. Beneath 
the platysma and its envelope is a thin layer of 
cellular tissue, which allows of the free movements 
of the integument and platysma over the underlying 
aponeurosis. This layer of the cervical fascia from 
the edge of one sterno-cleido-mastoid to the other 
consists of but one lamina, including the stemo-hyoid 
muscle and a portion of the omo-hyoid. In the mesial 
line the cervical fascia in this region presents a sort 
of vertical thickening, or raph6 ; it is sometimes very 
thin, but occasionally dense anA. TQi«\s\A3Ci%^ ^\A ^ 
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attached to the deep parts. It is often so dense as to 
prevent pus beneath it from passing to the opposite 
side of the neck. In the supra-sternal fossette there 
is a lamina extending between the sterno-mastoid and 
the manubrium sterni, and which, about an inch and 
a-half above the bone, blends with the sheath of the 
stemo-hyoid, enclosing some lax cellular tissue, in 
which is a plexus of veins associated with the anterior 
jugulars. The sterno-hyoid and omo-hyoid muscles 
themselves fonn the next layer, in their aponeurotic 
sheaths, and immediately below them He the sterno- 
thyroid and thyro-hyoid muscles. The sterno-hyoid 
muscles run somewhat obliquely, so that the inter- 
space between their internal free borders is rather 
wider towards the sternum than at the hyoid bone ; 
whilst the inner margins of the sterno-thyroids are 
slightly obHque in the opposite direction. The nerves 
supplying these muscles are generally seen ramifying 
on their posterior borders. 

Below the sterno-hyoid and thyro-hyoid He the crico- 
thyroid muscles between the thyroid and cricoid 
cartilages. This completes the muscular layer. 
Superiorly between the thyroid cartilage and the 
hyoid bone is the thyro-hyoid membrane, and behind 
this structure is the mucous membrane, extending from 
the root of the tongue to the pharynx, and common 
to the bucco-laryngeal cavity. The lobes of the 
thyroid body are connected by means of the isthmus, 
which Hes usuaUy over the second and third rings 
of the trachea, and occasionally a so-caUed sus- 
penaory ligament passes from it to the hyoid bone. 
Below the isthmus is a plexus of veins ; the inferior 
and xniddle thyroid passing downwards within the 
thyroid body, and the thyroidea ima arteiy, when it 
is present. Surrounding the trachea itself is a zone 
of lax cellular tissue, aUowing of its free movement. 
Laterally the tracheal apparatus is in relation ^^ni^Vv 
the sterno-hyoid and s^erno-thyroid muscles, dii<^ ^^<& 
lobes o£ the thyroid hody, which separate it ixara. ^i^i^ 
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great vessels and vagi nerves, and with the superior 
and inferior thjrroid arteries, a plexus of veins, and 
the recurrent laryngeal nerves. On the right side of 
the neck, the common carotid artery crosses the lower 
portion of the ti*acliea obHquely, but subsequently lies 
parallel to it ; on the left side the common carotid i& 
deeper than on the right and Hes along the trachea. 
It must be borne in mind that neither of these vessels 
is in actual contact with the trachea. Behind the 
trachea is the oesophagus, which commences opposite 
the fifth cervical vertebra and cricoid cartilage, and 
passes to its left side — a circumstance which is taken 
advantage of in the performance of the operation of 
oesophagotomy. The recurrent laryngeal nerve lies in 
the interspace between the borders of the trachea and 
oesophagus, and passes below the inferior constrictor 
into the larynx. 

In this region, for convenience of reference, two 
triangular spaces, termed by Velpeau the omo-hyoid 
and the onio-tracheal, may be noted; the former, 
bounded by the hyoid bone above, stemo-mastoid 
externally, and the omo-hyoid internally, contains the 
superior thyroid artery, superior laryngeal nerve, a 
portion of the middle and inferior constrictors, alse of 
thyroid cartilage, and thyro-hyoid membrane; the 
latter is bounded above and externally by the omo- 
hyoid, below and externally by the stemo-mastoid, 
and internally by the middle line of the neck, and 
contains the stemo-byoid and thyroid muscles, a lohe 
of the thyroid body, the superior and inferior thyroid 
arteries, the descendens and communicans noni nervefi, 
sides of cricoid cartilage and trachea, the recurrent 
laryngeal nerves, and, on the left side, the oesophagas. 
Vessels, — The 8U2yerior thyroid artery arises from the 
external carotid artery, below the greater comu of 
the hyoid bone, and at first lies superficially, in a space 
bounded by the sterno-cleido-mastoid, digastric, and 
omo-hyoid muscles. It tlaan. T^s^asea upwards and in* 
irarcte, and arches down to t\ie \>?gi\vet ^gws^ q\ >(^Dfi^V:9a() 
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)f the thyroid body, lying below the omo-hyoid, stemo- 
liyoid, and sterno-thyroid muscles, having behind it 
bhe superior laryngeal nerve. Its crico-thyroid branch 
runs transversely across the crico-thyroid membrane, 
and may be wounded in laryngotomy. 

The inferior thyroid artery, in this region, passes 
obliquely upwards and inwards, behind the com- 
mon carotid artery, internal jugular vein, pneumo- 
gastric and sympathetic nerves ; and on the left side 
it lies in front of the oesophagus and behind the 
bhoracic duct, and enters the lower part of the lobe of 
bhe thyroid body. These and the superior and pos- 
terior vessels very freely anastomose with each other, 
and with those on the opposite side. 

Veins. — ^The superjkial veins are generally two small 
parallel ones having a loop between them, and, passing 
into the supra-sternal fossette, communicate by branches 
Dn either side with the external jugular veins. They are 
subject to several anomalies. No fear of danger need 
be felt at dividing them during an operation. The 
deep veins are those coming from the lower border of 
the thyroid body, and the middle and inferior thyroid 
eeins. They form a plexus, the left terminating in 
bhe left innominate vein, and the right in the right 
innominate vein. 

Nerves, — The superior laryngeal nerve Hes deep 
lown in this region, passing behind the external and 
Internal carotids, and divides into two branches — ^an 
external, supplied to the crico-thyroid muscle, and a 
ieep one, penetrating the thyro-hyoid membrane and 
ikrfaributed to the mucous membrane of the lar3mx 
[fTwfo ** Subclavian Artery "). 

This region is of great surgical importance : as well 
18 being the usual seat of injuries inflicted suicidally or 
lunnicidally, the operations of thyrotomy, laryngotomy, 
sricotomy, tracheotomy, and cesophagotomy are per- 
larmed therein. 

Non-surgical wounds, whether suicidal or ot\ieirvf\sfe, 
re invariably made across, and, as a rale, t\i^ TftaI\B- 
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irzjj^ esc&pe, oskss the aUempt be very 
•ieu&nzix^i. h£ the be^i is thiovn back and theee main 
Trazis receiie. vL^-n the sxer&o-m&stiaid is put on ihe 
"fcreich. The osa&l sroaxkm selected far such attem^ 
is the thvro-Lvr.id space, and the incisioiis £reqiieii% 
•iivide the larynx and some branches of the sapedor 
thyroid artery, and not onfrequentlj cat through the 
bo£e of the tongae and eiHglotti& 

All openings made ^urgioaUy into the air^pasBigB 
are made in the miidh line, for the very importent 
reasons that the muscular coverings of the trachea do 
not unite in the mesial line, but merely approximate^ 
leaving a ceUular interval, through which the ynsA' 
pipe can be reached, and, moreover, that normally no 
arteries exist in this median line. Unless the middle 
line be adhered to, although the trachea may be opened, 
great difficulty will probably be experienced in the 
introduction of a tube, as it will have a tendency to 
slide between the muscles and the trachea, and mlsB 
the opening made into it. Again, supposing no diffi- 
culty to arise of this nature, the muscles may be so 
wounded that their functions are seriously impaired, 
and become united to the integument after the tube is 
I'emoved. 

The windpipe may be opened by : — 

Thyrotomy^ in which the thyroid cartilage is opened 
in the mesial line, and its alse separated for the 
removal of growths or foreign bodies. 

Laryngotomyy by which the crico-thyroid membrane 
is divided ; this is the readiest method of admitting 
iiir, the only complication which might arise being 
liaimorrlifige from the crico-thyroid arteries, which ron 
iicross this space. The incision in the membrane, 
which is made horizontally, must not be so wide as to 
iujui*e the crico-thyroid muscles. 

Ti'ttcheotomy is the operation in which the rings of 
tlio tnu'hoix ai*o divided, and is carried out either above 
(U* boiow tlie isthmus of t\iQ tbyx^d body. 
Jt must be boiixe mixmxd t\)fiAi)\)\^Q\]L!^>iX^<b^cd^<^ 
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superficial above, it recedes, and is deep below, 
id just above the sternum is generally at least 
1 inch from the surface, its depth varying according 
> the amount of fat or muscle in the individual, or 
le curvature of the cervical vertebrae. OccasionaUy 
le rings are ossified in old persons, and their divi- 
on may cause trouble. 

In chUdrenf owing to the shortness of the neck, and 
le depth, small calibre, and mobility of the trachea, 
le operation is generally a difficult one ; the plexus 
f veins in connection with the thyroid body and the 
oseness of the carotids render it one demanding 
le greatest care. The innominate is proportionably 
iglier up in the neck than in the adult, on account 
: its obliquity.* In children under two years of age, 
id in some who are far older, the thymus gland may 
Lve great trouble by bulging up into the wound, and 
\ obstructing the operator's view of the parts. 

The variations in the relation of the position of the 
lyroid body to the manubrium sterni in adults and 
lildren are important. 

In children up to the twelfth year, when the larjmx 

undeveloped, the space between the lower border of 
le thyroid gland and the manubrium sterni is larger 
lan that between the upper border of the gland and 
le hyoid bone. In adults, where the larynx is deve- 
iped disproportionately to the other parts, this space 

so small that as a rule the gland approximates the 
pper border of the manubrium, and, indeed, some- 
mes sends a process behind it. Consequently in 
liilts, and particularly in males, the exposure of the 
»chea below the isthmus is tolerably difficult, and, 
lonld any portion of the gland pass down behind 
10 sternum, there is a possibility of wounding the 
ft innominate or inferior thyroid veins. 

This variation in the position of the gland in adult 

* Bi a case in the author*s practice, the innominate in an adult 
)ld this position, and had to be carefully hooked aside V)eiQitQ Wi'^ 
Mttqpletion of the operation. 
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women is simikr to that in children under pubertjr, 
and has obviously an influence on the choioe of meUud 
of opciuting. 

In consequence of the absence of arteries in the 
middle line, as Ls almost uniformly the case, then 
is less appi-ehension of danger from hsemorrhage Una 
if the incisions are made laterally. The thyroidea ima 
is the only one which would be met with in this pJaoe, 
and is found in one in every ten bodies. As this 
vessel takes its origin in almost every instance from 
the innominata, its distribution must be looked kt 
somewhat to the right of the middle line. Since the 
traeheii lies further distant from the surface of the 
body as it descends, the operation of tracheotomy it 
easier of performance the nearer the surgeon ap- 
proaches the larynx, and, unless there are contra- 
indications, it should be performed above the isthmus 
of the thp'oid body. This portion of the gland should 
be dmwn downwards by a blunt instrument in ordff 
to freely expose the upper rings of the trachea, a pro- 
ceeding unattended with difficulty, owing to its 
mobihty. It is not a very serious matter to divide 
the isthmus in tracheotomy, as the bleeding is readily 
controlled, but of course it must be avoided if possible. 
Should the operation be performed below the isthmus 
of the thyroid body, thei-e is considerable depth 
of tissue to get through before reaching the trachea, 
and, moreover, great attention must be paid to the 
position of the vessels of the neck. The position of 
these trunks is not so constant that any general role 
for their distance fi'om the upper edge of the sternum 
can be given. 

In the performance of tracheotomy, it must be 
remembered that there is a variation in the relative 
position of the trachea and the anterior surface of the 
neck in the different positions of the head. During 
extreme extension of the head, the trachea is brought 
considerably nearer the surface of the neck, and is 
consequently more accessible, moreover, the field of 
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operation is much more extensive than when the 
chin is in the usual position of depression. 

Foreign bodies in the trachea are naturally directed 
towards the right bronchus because it is wider than 
the left^ and also because the septum at the bottom 
of the trachea, which separates the bronchi^ occupies 
the left of the median line. 

The bifurcation of the bronchi takes place in front 
o£ the interspace between the third and fourth dorsal 
vertebrae posteriorly, and corresponds with about the 
isentre of the sternum, anteriorly ; according to some, 
to the junction of the manubrium with the body of 
the sternum, but it certainly depends on the condition 
of the neck, whether extended or flexed. 

The right bronchus is shorter and more horizontal 
tlian the left, being about one inch long. The left is 
about two inches in length, and is directed more 
obliquely than the right. 
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SURGICAL RELATIONS OF THE OESOPHAGUS IN 

THE NECK. 

The oesophagus commences in the neck as a constric- 
tion below the pharynx, having at this point the cri- 
coid cartilage in front, and the fifth cervical vertebra 
behind it. It terminates opposite the tenth dorsal 
vertebra. Some authors consider its extent as between 
the sixth cervical vertebra and the eleventh dorsal. 
It probably varies according to the amount either of 
flexion or extension of the neck. 

Direction. — Just at first, it lies in the mesial line 
of the body, but as it approaches the root of the neck 
it inclines towards the left side of it. After it has 
reached the third dorsal vertebra, owing to the crossing 
of the aorta, it deviates a little to the right, and then 
again resumes its course on the left side. These 
variations are not sufficient to cause any obstacle to 
the passage of an instmment, but, when stricture 
exists, they may favour false passages. 

As regards the cahbre of the oesophagus^ there is a 
constriction at its origin, and a second one about 2\ 
inches below this, and a third at its termination 
dependent on the action of the muscular fibres of the 
diaphragm. 

The oesophagus does not distend uniformly. In the 
adult, the superior portion is capable of distension to 
about two-thirds of an inch in diameter, the central 
portion to about i -4 inch, and the inferior to abont 
I inch. It is about 1 2 inches in length. 

In front of it lie the membranous portion of the 
trachea, the left lobe of the thyroid body, and the 
thoracic duct. 
Behind, the left longua coW\, Wi'a ^"rdoal vertebne 
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and a layer of loose cellular tissue, and the deep layer 
of cervical fasciae. 

At the sides y the common carotid vessels^ the left 
being the nearer, the thyroid body, and the recurrent 
laryngeal nerves. 

The (Esophagus is occasionally the seat of operation, 
such as for the removal of some foreign body, the 
passing of bougies in cases of stricture, or introducing 
the tube of a stomach-pump. The operation of cesopha- 
gotomy is required but rarely, but it may be had 
recourse to in such cases as impaction of foreign 
bodies, when the substance can neither be pulled out 
through the mouth, nor pushed downwards into the 
stomach, or in such a case as where a substance might 
be removed through a longitudinal wound in the 
<BSophagus, but could not be drawn through the more 
constricted portion of the tube — as, for instance, a set 
of false teeth, &c., or in cases of stricture. 

(Esophagostomy, an operation whereby a fistulous 
opening is made in the oesophagus for the introduction 
of food, has been performed, with temporary success. 

Great care must be taken, in passing bougies or 
tubes through the mouth into the oesophagus, to keep 
the end of the instrument well against the spine, and 
to use very gentle pressure, as false passages are 
readily made (especially where there has been any 
disease) into the pleural cavity, posterior mediastinum, 
or pericardium. 

The operation of cesophagotomy is thus performed. 
A sound, or bougie, is first passed into the oesophagus 
thnyugh the mouth. An incision is to be made on the 
left side of the neck, about four inches long, along the 
anterior border of the sterno-mastoid, as though for 
ligaturing the common carotid artery above the 
crossing of the omo-hyoid. The omo-hyoid, sterno- 
hyoid, and stemo-thyroid muscles are to be drawn 
inwards, and the sheath of the vessels, intact, drawn 
outwards ; the oesophagus is then seen at the^ bo^tocoL 
of the wound, when a longitudinal incisioiv \a \iO X^ev 
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made upon the foreign body or bougie, or sound, as it 
lies in the tube. 

The structures to he avoided are — the sheath of the 
vessels, the thyroid vessels, the thyroid body, and the 
laryngeal nerves. 

The occipital portiop, of the side of the neck, that 
above the crossing of the omo-hyoid, possesses few 
points of surgical importance beyond its being the seat 
of tumours. Its boundaries are — ^in front, the stemo- 
cleido-mastoid ; behind, the trapezius ; and below, the 
omo-hyoid ; its floor is formed by the upper portion of 
the anterior scalene muscle, the middle and posterior 
scalene, the levator anguli scapulae and splenius colli 
muscles. The spinal accessory nerve emerges from 
the junction of the upper and middle third of the 
posterior border of the stemo-mastoid and crosses the 
region obliquely to enter the trapezius, accompanied 
by descending muscular branches of the cervical 
plexus ; the superficial branches of the cervical plexns 
are seen passing upwards (small occipital) along the 
posterior border of the stemo-mastoid, forwards (great 
auricular and transverse cervical) across it, and down- 
wards (descending cervical). There are a great 
many lymphatic ganglia along the posterior bOTd» 
of the muscle, and the integument is very tough and 
fibrous. 
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GUCAL ANATOMY OF THE STERNO-CLEIDO-MASTOID 
OR CAROTID REGION. 

face marking, — ^The boundaries of this region 
• be sufficiently stated as being those occupied by 
Btemo-cleido-mastoid muscle itself. This muscle 
OS an oblique rectangular eminence, and is attached 
ve to the mastoid process and the superior curved 
of the occipital bone, its broad tendinous insertion 
ig blended with the fibres of origin of the trape- 
; passing downwards and forwards, its muscular 
ds become divided, the anterior set collecting 
Qoselves into a round fusiform bundle, to be 
iched to the manubrium stemi, and a posterior 
idle, a fattened riband-like band, separated from 

former by a cellular interval, and attached for a 
[able distance along the inner and upper aspect of 
clavicle. (Occasionally these clavicular fibres pass 
ig the whole inner two -thirds of the clavicle, 
ning a muscular layer, almost covering in the 
ierior triangular space.) This interval in the dis- 
Ltion of the muscular fibres is of great surgical 
ortance. The anterior border is the more pro- 
lent, and is rounder than the posterior, which 
>mes lost in the general surface of the posterior part 
he neck. In most works on descriptive anatomy it 
ot sufficiently enforced that this muscle completely 
QTS in the common, internal, and external carotids, 

that while the muscle, its integuments, and the 
jal coverings are intact, it may surgicaUy be con- 
ixed to extend forwards as f ar aa tlie &ii^<b ol \>ev« 
, The pulsations are in reality te\t \>eiti«8u>j)ti SX.^ 

-a 2. 
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anterior border, or immediately beneath its sternal 
and clavicular attachments.* 

Topography, — Structures superficial to the stemo' 
cleido-niastoid, — Beneath the skin and cellular tissue 
the first structure met with is the platysma, passing 
obliquely backwards from the jaw to the shoulder, 
and below this layer of muscular tissue the structures 
met with are, some filaments of the small occipital 
nerve, the great auricular nerve, the external jugular 
vein, which usually crosses the muscle obliquely at 
about its middle, to pass ultimately into the sub- 
clavian vein, the transverse superficial cervical nerve, 
passing forwards to the under surface of the platjrsma 
and integument, and some branches of the descending 
clavicular and sternal nerves. The disposition of 
the fibres of the platysma, as far as regards the 
direction of the external jugular vein, is important, 
as in venesection it is necessary to cut across them, 
and not in their continuity, otherwise the wound 
would close from muscular contraction. That portion 
of the cervical aponeurosis which forms the aiiterior 
layer of the sheath of the muscle is next seen, 
attached above to the angle of the jaw (almost appear- 
ing to divert the anterior border of the muscle from 
the straight line), and below to the clavicle, and to the 
corresponding fascial sheath of the opposite muscle; 
and after completely enclosing the muscle at its 
posterior border, it becomes continuous with the 
aponeurosis of the neck. 

The sterno-cleido-mastoid is perforated on its under 
surface, near the upper third, by the spinal accessory 
nerve, which enters it obliquely and, after inoscu- 
lating in its substance with the second and third 
cervical nerves, passes out behind its posterior border, 

* According to Eichet it is impossible to puncture the comnum 

carotid from the side of the neck without perforating the stemo- 

mastoid. This is true in the normal position of the head, but if it 

be turned to either side the traction, upon the sheath of the vessels 

c&UBOS it to emerge beyond Ike edg<i ol \Xie» \£l\x^q\&« 
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aad croeses the posterior triangular space. The 
muscle is readily seen in action, on rotating the head, 
or on bowing it apon the thoras, when both muscles 
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are used. In the condition known as tortiooUia it is 
contraction of this muscle which gives rise to the 
symptoms. The sterno-mastoid is a common seat of 
gummata. 

Parts beneath the stemo^leido-mastoid, — Immediately 
behind the muscular fibres, is the posterior layer of 
the sheath ; and between it and the muscle lie a con- 
siderable number of lymphatics, and some twigs of the 
sterno-mastoid branches of the superior thyroid arteiy 
and veins. 

The most convenient method of grouping the 
structures which lie beneath the muscle is to divide it 
into three portions making the crossing of the omo- 
hyoid to separate the middle and lower, and a line 
drawn backwards from the angle of the jaw to separate 
its middle atid upper. 

Beneath the ; posterior layer of the sheath in the 
upper third, from above downwards, the structures met 
with are — the insertion of the splenius capitis, beneath 
which are the attachments of the posterior belly of 
the digastric and of the trachelo-mastoid, the posteriw 
auricular and occipital vessels, the external border of 
the com plexus, while still deeper are the attachments to 
the atlas, of the obliqui and rectus lateralis muscles, the 
vertebral artery, and sub-occipital, and second and third 
cervical nerves, and the superior cervical ganglion. 

In the middle third, passing obliquely into the 
under surface of the muscle, is the spinal accessory 
nerve, which unites with some filaments of the oervical 
plexus ; next appear, a chain of lymphatic glands 
{glandulcB concatenates), the branches of origin of the 
superficial cervical plexus, the descendens, and com- 
municantes noni nerves. Beneath them lie the 
common internal and external carotid arteries and 
jugular vein, the hypoglossal nerve, the vagus^ the 
middle cervical ganglion of the sympathetic, and 
deeper down upon the spinal column the attachments 
of the rectus anticus ma^or, scaleni^ levator angoli 
seapulse, and splenius coHi m\xsc\<e». 
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Next is the crossing of the omo-hyoid, and in the 
vnfeftUyt third from within outwards are the outer bor- 
ders of the stemo-hyoid and thyroid muscles, covered 
by their aponeuroses, with the nerves supplying them. 
Posteriorly and externally are the scaleni and the 
cervical plexus, the phrenic branch of which Hes on the 
Bmterior scalenus, having the ascending cervical artery 
lying parallel and internal to it. Beneath the scalenus 
anticus are the third part of the subclavian artery, a 
(quantity of lymphatic ganglia, and, enclosed in their 
proper sheath, lying obliquely, in the middle of this 
space, the common carotid artery and the internal 
jugular vein which joins the subclavian vein below ; 
into the junction of which pass, on the right side, the 
common lymphatic trunk, and on the left the thoracic 
duct with its tributaries. Posteriorly, are the vagus 
and the recurrent laryngeal nerves, and closer down 
on the spine the cord of the sympathetic and the 
middle cervical ganglion, lying on the pre-vertebral 
aponeurosis. Posterior to the carotid vessels and 
below, is that portion of the subclavian artery which lies 
internal to the anterior scalenus. This vessel, on the 
right side, arises from the innominata, and lies imme- 
diately behind the inferior angle of the divergence of the 
sternal and cleidal origins of the stemo-cleido-mastoid, 
and is separated from the sterno-clavicular articulation 
and origins of the sterno-hyoid and thyroid muscles, 
by the junction of the internal jugular and subclavian 
veins. The vagus and phrenic nerves lie in front of 
it, with numerous branches of the sympathetic; whilst 
embracing it, and passing behind it, is the recurrent 
laryngeal nerve. Behind it is the transverse process 
of the seventh cervical vertebra, and internally the 
common carotid itself ; below and extemaUy, this 
portion of the subclavian artery is in relation with the 
pleura. 

The branches of the svhdaman artery being nor- 
mally derived from the first part of its cowt^^S^^Ol- 
low» that on the right side these braiic\ies^'&\>^'£i'^^^ 
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the clavicuLxr portion of the stemo-cleido-mastoid 
muscle ; and this fact, added to the mechanical diffi- 
culty of reaching it, forms a serious ohstacle to success 
on placing a ligature upon it in this situation. In the 
event of the operation being undertaken, it should 
be tied as near the vertebral as possible, so that a 
coagulum may be formed between this point and the 
origin of the trunk. 

On the left side the recurrent laryngeal is not in 
relation with the subclavian artery in the neck (mf?e 
" Subclavian Artery "). 

VASCULO-NERVOUS CORD OF THE NECK. 

By this is meant the common carotid artery, its 
two branches of bifurcation, the internal jugular vein, 
and the vagus nerve, enclosed in their sheath. 

Common Carotid Artery, 

Given off on the right side from the innominate, and 
on the left from the arch of the aorta, the mfiin trunk 
occupies in the neck the space between the sterno- 
clavicular articulation and the superior border of the 
thyroid cartilage. 

As referred to the surface, its course is represented 
by a line drawn from the sterno-clavicular articulation, 
to the external aspect of the upper border of the thy- 
roid cartilage, at which level generally it divides into 
external and internal carotid. 

From a surgical point of view, it is advisable to 
divide the carotid region into three distinct portions, 
an inferior, a middle, and a superior ; the first two 
corresponding with the common carotid artery, and 
the latter with its bifurcations. 

Inferior portion, — In this portion, the left common 

carotid in the neck is a little deeper and rather longer 

than the right, and, taking its origin in the thoracic 

ca^dty^ it is in relation with the pleura and left lung. 

7n front of it lie successiveVy t\^^ \xi\*^^o2caft\3Lt^ 
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platysma, Gtemal origm of stemo-maatoid, stemo-h^oid, 
atemo-tliyroid, omo-liyoid, in their aponeurotic sheathe, 
tlie anterior jugular, and a portion of the brachio- 
cephalic veins. It corresponds with the interval be- 




Fig. i6. — Common Carotid Artery and its Branohe*. 

I, Btemo-mastoid reflected; A. Elandaln concatenala ; c, Baterior 
bellyof djgaslric; c',poBt«riDrbcllT.of digastric ; e, thyra-hyoid ; 
f, Btemo-tbyToid 1 g, stemo-hyoid ; h, omo-hjoid; t, Hoterior 
■calenoaj ti, maasater; 1, Bubmaiillary gland ^ m, parotid gland; 
n, common carotid; n', intenial jugular vein (joined by the an- 
terior jognlar and supra-scapular); D, external carotid; p, intemal 
carotid ; r, facial; f, facial vein ; «, lingual ; t, superior thyroid ; 
f, nenrd to thyro-hyoid ; u u', vagus ; v', spinal accessory nerve ; 
X, hypoglossal nerve} r', deBcendena noni nerve; !, pLrenic 

tweeo the two heads of the stemo-cleido-mastoid, and 
ulvaiitsge ia taken of, this to apply a Hgabure to ^<b 
reaae] at thiapoiat below the crossing of the omo-VYCAd.. 
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Injuries, such as stabs, &c., are of the gravest 
nature, and the diagnosis of the actual vessel wounded 
is very difficult, and sometimes absolutely impossible. 
For instance, a wound inflicted by a pointed instru- 
ment might involve the common carotid, its branches, 
the vertebral, or the inferior thyroid, or indeed all of 
them. 

The point of bifurcation of the common carotid is 
the most common seat of aneurisms : here the method 
of treatment of placing a ligature between the sac and 
the heart, and as far as possible away from the origin 
of the subclavian, is to be preferred. 

In case of wound of the interned jtigular vein, a 
ligatui'e should be applied above and below the point; 
injuries of this kind are usually fatal; but it sometimes 
happens that the vessel may be punctured during an 
operation without any very serious result, the circu- 
lation being readily re-established in the venous system 
of the head and neck. 

With regard to the injuries to the superior portion 
of the neck, and the application of a ligature, there 
is great difficulty of recognizing the external from 
the internal carotid artery in the wound, and a good 
method is to bear in mind that the latter gives off no 
bi'anch on the neck, and, moreover, that the hypo- 
glossal nerve crosses the vessel obliquely, and is in 
immediate contact with the external carotid, which lies 
highest. Again, it may be tried whether by com- 
pressing the exposed vessel the temporal pulse stops 
or not. 

Ligature of the common carotid artery, — ^In apply- 
ing a ligature to the common carotid, that portion of 
it which lies either immediately above or immediately 
below the crossing of the omo-hyoid should be selected. 

Above the omo-hyoid. — The incision to be made 

varies in length, according to the nature of the case, 

and the depth of the subjacent structures, but is 

usually one about three inches in length, along the 

anterior border of tKe steTiio-T[i'a&\jO\^,tei\si\Qa^VftSa^ 
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lie angle of the jaw to the cricoid cartilage, dividing 
.he integument, superficial fascia, and platysma j the 
nround being kept open by retractors. It is a good 
)lan to make the greater traction on the lar3mgo- 
iracheal element exposed by the incision, as the 
nternal jugular vein really lies superior and external 
yo the artery, and stands a good chance of wound if 
}he sterno-mastoid portion of the incision alone be 
retracted ; but if it be allowed to remain in position 
bhere is greater ease in reaching the vessel, and less 
ianger. Occasionally large lymphatic ganglia are met 
with immediately upon the sheath, and may give 
trouble. The deep fascia is next observed ; this is very 
Euiherent to the sheath of the vessels; a plexus of 
veins, and a few small arterial twigs, are of tien inter- 
spersed between it and the sheath. This fascia should 
be cautiously divided, so as to expose the sheath, upon 
or beneath which is the descendens noni nerve. 

Next a small portion of the sheath is to be pinched 
up and " nicked," by holding the blade of the knife 
horizontally, immediately over the inner aspect of the 
vessel, as far from the vein as possible; and an 
aneurism needle is to be passed yrom without , inwards, 
and kept closely round the artery, so as to avoid 
wounding the internal jugular vein or including the 
pneumogastric nerve. There is a tough layer of 
areolar tissue between the sheath and the artery, 
which must be gently "teased" through, by the needle, 
on being pushed against the finger-nail. The jugular 
vein may be compressed above and below during the 
operation, as it is h'able to become suddenly so dis- 
tended as to conceal the parts. Should any difficulty 
in reaching the vessel be met with, owing to engorge- 
ment of the veins, an important landmark will be 
found in the anterior tubercle of the transverse 
process of the sixth cervical vertebra, which is behind 
And a little internal to the carotid artery, and against 
this the cai'otid may be compressed. (Ghaa8aigvv«jc!% 
tubercle.) 
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Below the omo^iyoid. — Tying the vessel hdow ^ 
omo-hyoid is much more difficult, owing' to its greater 
depth, and to the size of the veins. An incision should 
be made about three inches in length from the criooid 
cartilage, along the anterior border of the stemo-deido- 
mastoid (which is to be drawn outwards), taking ore 
to avoid wounding the lower stemo-mastoid artery and 
the middle thyroid vein; the fascia covering.the sterno- 
hyoid and stemo-thyroid muscles is next seen, andmoii 
be cautiously divided, and these muscles pulled inwards, 
the sheath being reached (upon which are branches of 
the loop of the descendens and communicans noni 
nerves) is to be opened, and the needle passed frm 
tcithout, inwards. The inferior thyroid artery and 
s}nnpathetic and recurrent laryngeal nerves He im- 
mediately behind the vessel in this part of its coium 
It must be borne in mind that, on the right side of 
the neck, at its lower part, the internal jugular vein 
diverges from the artery ; but on the left approacbes 
it, and sometimes crosses it, owing to the formation 
of the innominate veins. As before mentioned, ad- 
vantage may be taken of the natural interqpan 
between the two heads of origin of the stemo-mastoid 
to place a ligature on tliis portion of the vessel, but 
it is very difficult for the reason just stated. Another 
method of reaching it is to expose a^d divide the 
sternal attachment of the sterno-mastoid, thereby ob- 
taining greater room and corresponding safety. 

Collateral circulation after ligature of the comimim 
carotid, — Supposing the vessel to be normal — ^that b 
to say, that it gives off no branch before the usual bi- 
furcation, the collateral circulation is very free, and is 
re-established by vessels both without and within the 
cranium ; thus the current of blood being arrested in 
the carotid, the subclavian of the same side becomes 
dilated, the work outside the skull is thrown upon 
the inferior thyroid branch of the thyroid axis, the 
superior thyroid branch of the external carotid, the 
/>rof unda cervicis of tlae s\ipet\0T \ii\A-t^s»e^Al^ and the 
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inoeps cervids of the occipital ; the vertebral doing 
le work of the internal carotid, within the skull. 
LigcUure of the external carotid artery, — ^An incision 
to be made similar to that for tying the common 
iTotid above the omo-hyoid, where the vessel is most 
iperficialy and immediately beneath the skin, platysma, 
id superficial fascia, and a complicated plexus of 
nns. The posterior belly of the digastric and its 
Ttendant muscle, the stylo-hyoid, should be drawn 
pwards towards the jaw, and the sterno-mastoid out- 
ards; the superior laryngeal branch of the vagus 
B8 usually just behind its short trunk. 
The collateral circulation after ligature of the eostemal 
nrotid would be readily maintained by its branches 
nastomosing so freely on the face with those of the 
[iposite side, and by the terminal branches of the 
(temal carotid (supra-orbital, ethmoidal, palpebral, 
id nasal) with the facial, and by the profunda and 
cinoeps cervids. 

Tenotomy. — ^The attachments of the stemo-cleido- 
lastoid to the clavicle and sternum occasionally 
iqaire division, avhcuta/neously, for the relief of 
Ty-neck or torticoUiSy and considerable caution is 
X|aisite in this apparently simple operation, as there 
a danger of wounding the external jugular vein as 
paflses into the internal jugular, or even more im- 
jrtant vessels, if it be clumsily or hastily performed. 
he division should be made about three-quarters of 
1 inch above the clavicle. 
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SUKCJICAL ANATOMY OF THE SUBCLAVIAN REGIOK. 

Surface markings. — ^The hollow which exists above 
and behind the clavicle is almost invariably well- 
marked, even where there is a considerable quantitf 
of fat in the neck; and it is this space, with ito 
numerous contents and varying conformation, which 
is of sucli surgical import. This hollow corresponds 
with the apex of the lung, hence the necessity d 
auscultation at this point, when there is any suspidoi 
of tul)ei'cle. It is bounded anteriorly by the posterior 
l)order of the stemo-cleido-mastoid j behind, by the 
rounded anterior border of the trapezius — these 
muscles netu-ly meet above at their cranial attach- 
ment, where their aponeuroses are blended ; below, by 
the clavicle, and above by the crossing of the posterior 
belly of the omo-hyoid, and its floor is formed by 
the first rib and the muscular structures attached 
to it. 

The pulsation of the subclavian artery can be felt 
at the bottom of the space as it crosses the first rib, 
against which it ctm be readily pressed for any opera- 
tion about the shoulder or arm. The positions of the 
scalene muscles, the cords of the brachial pleznSi 
particuLirly those of the fifth and sixth, and the 
course of the omo-hyoid, are also felt, and general^ 
to be seen, as prominences beneath the integument. It 
must be borne in mind that the " triangle " formed 
by the crossing of the omo-hyoid is a result of dissee- 
Hon, and the detachment of its aponeurosis ; no such 
regular interspace existing during life, the inner 
border of the muscle lying behind the clavicle, and its 
upper border only, being seen whilst in action. The 
change in the appearance oi t\\ft VcJ^orw Yomiediately 
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'e and behind the clavicle is noticeable under 
an circumstances ; thus, in inspiration, it is coQ- 
:ably deepened, and during espiration becomes 
er, when the pulse in the subclavian vein is 
^rally visible. Again, the various movements of 
t,rm and of the clavicle cause considerable modifi- 
ins of its form, and of the relations of its contents 
cts of great importance to the surgeon. The 
;nce of a cervical rib on the seventh cervical 
ibra, by throwing up the subclavian artery, might 
to the suspicion of an aneurism. 



17. — DiagTunmatic section througli tiie Centre of the 
[fat Clavicle, ghowing the raUtion of tbs lubclaviBD veweU 
their an tero- posterior diiectioo. 



pole ; 13, rbombold ; 14, cavity of tborai. 

■ym^nregaion of the mbclavian artery is generally 

ssary in amputations about the upper arm, and 

slight pressure is requisite. The thumVi at 

IT is to be elipped just behind the postei^'c ^wtist 
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of the stemo-cleido-mafltoid, where it is attached to the 
clavicle, and on slight pressure being made in a verticd 
direction to the axis of the body, the pulsation of the 
vessel is felt ; a little farther pressnre at the pulsatiog 
point compresses it against the first rib, and does not 
interfere with the circulation in the subclavian vein. 
The circulation may be controlled also, in many 
instances, by drawing the arm backwards, and forciblj 
depressing the tip of the shoulder. 

Topography. — Beneath the skin is the superficial 
fascia, which is attached above to the superior carved 
line, and below to the anterior border of the clavicle 
and sternum. The first structures met with, are the 
descending superficial branches of the oervi<»l plexus 
(the acromial and clavicular), and a considerable num- 
ber of lymphatic glands. Beneath the layer of the 
cervical fascia which covers in the space is a quantity 
of loose cellular tissue and fat, in which lie lymphatics 
and superficial cutaneous and glandular vessels. The 
upper border of the omo-hyoid, enclosed in its sheath 
of deep cervical fascia, is next met with, the anterior 
layer binding down the subclavian vein against the 
clavicle, which vein here receives the external jugular 
just behind the attachment of the stemo-cleido- 
mastoid. This lamina of fascia is very strong, and 
by its resistance determines the passage of pus between 
it and the superficial layer, causing it to point 
superiorly. The deep cervical fascia in this region 
covers in the splenius, levator anguli scapuke, the 
scalenes, the cervical and brachial plexuses, and the 
subclavian artery and vein {vide " Cervical Fasciae "). 
Purulent collections developed between this and the 
preceding lamina do not point in the axilla ; but in 
the case of abscess dependent on caries of the lateral 
portions of the cervical vertebrae, the pus would follow 
the course of the brachial plexus and pass into the 
axUla. Immediately behind the vein, internally, is 
the anterior scalene muscle; and emerging from 
behind this, and meeting t\iQ ^^m ^^ ^ii eucute angle 
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lis 



a jdane superior to it, is the Bubclavian aitety; 
d in a plane more posterior, but above, ore the 
rds of uie brachial plexus. The anterior scalene 
ucle is inserted into a tubercle (the aeaieTte tuiiercle) 

the first rib, which is a jrui<lB to the vessel, and in 




Iplenltu; t, leTator angnli Bcupnln; o, snlenii* pogttcus; S, 
list serrstioii of semtna nrngnus ; E, coatOHSoncold membnne 
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nt of, and behind the tubercle are groores on tba 
<, in vbich lis, in the anterior, the 8a>)cA»,'yieai'<>e>'av, 
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and, in the posterior, the subclavian artery, separated 
from each other by the muscle. The supraHScapular 
artery, a branch of the subclavian in the first part of 
its course (normally), with its vein, crosses the mam 
trunk just below the crossing of the omo-hyoid, and 
lies along the upper border of the clavicle. The trans- 
versalis colli artery, also a branch of the main trunk 
in the first part of its course, lies superior to the 
artery, but beneath the cervical plexus it passes to- 
wards the trapezius, to reach the posterior border d 
the scapula. These vessels are accompanied by veins, 
forming a plexus, which lies superficial to the arteiy, 
and may cause considerable difiiculty in any operation 
in this region. 

The subclavian artery is divided into three portions ; 
it arises on the right side from the innomiuata^ and 
on the left from the aorta. 

Relations of tlie subclavian artery in tJie first part oj 
its course — 

The ascending portion, internal to the scalene 
muscles, rather shorter on the right than the left side, 
is separated from the stemo-clavicular articulation by 
the sterno-hyoid and sterno-thyroid muscles, and com- 
mencement of the innominate veins ; in the right and 
left side the relations are diiferent : — 

On the right side, in front, are the subclavian vein, 
the vagus and phrenic nerves ; extemaUy, the pleura 
and apex of lung ; posteriorly, the transverse prooesB 
of the seventh cervical vertebra, the sympathetic, 
and the recurrent laryngeal nerve. 

On the left side, — The vessel is at first deep, and 
follows the left side of the vertebral column ; between 
it and the common carotid lie vagi, phrenic, and sym- 
pathetic nerves, it next lies on the pleura, and is 
crossed by the subclavian vein. 

Ligature of the subclavian artery in ihtfir9t part is 
excessively difficult, and very dangerous, on account 
of the vagus nerve, the recurrent laryngeal nerve, and 
the proximity of tlae pleura. 
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If ligature be required on the right side it may be 
IS performed : — " An incision just at the upper edge 
the sternum and right clavicle, extending from the 
ler edge of the left sterno-mastoid, transversely to 
ber border of right sterno-mastoid, through skin 
itysma, exposing the sterno-mastoid, to be joined at 
angle iDy a second incision, which, two, three, or even 
IT inches long, must extend along the inner border 

the right sterno-mastoid. The flap is to be raised 
wards and outwards. The sternal attachment of 
3 sterno-mastoid must be then cautiously divided, 

also part or whole of its clavicular attachment, 
x>rding as room is required. The stemo-hyoid and 
»mo-thyroid will then require similar division. The 
lemal jugular vein will then be seen very promi- 
nt, and will require to be drawn inwards or out- 
Tds according to circumstances. The carotid and 
:ht subclavian arteries will then be felt lying close 
l^ether crossed by the pneumogastric and recurrent 
rves, the latter turning behind the subclavian. 
B nerves must be drawn inwards, the cardiac fila- 
oit of the sympathetic will then be observed and 
siwn outwards. The subclavian vein lies below 
loealed by the clavicle, and will probably not be 
)n during the operation. The needle should be 
3sed round the artery from below upwards." * 
Relations of the subclavian artery in its second 
rtion — 

These are the same on both sides ; it here lies 
}ween the scaleni on the first rib, and has the cords 
the brachial plexus above and behind it. 
Ligature of mbclavian artery in its second part. — 
is may be performed by an extension of the incision 
* its ligature in the third part {see p. 118.), and 
sessarily involves the division of the stemo-cleido- 
stoid and scalenus anticus. Great care must be 
Den to avoid wounding the phrenic nerve. 

JoA BeH: ""Man. of Surgical OperationB," p. 35. ^amcu t^'^-^. 
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RdcUions of the subclavian artery in the third part 
of its course — 

These are the same on both sides. 

In front, — Integument, superficial cervical fascia) 
platysma, external jugular vein, and the venous plexus 
before mentioned, descending cervical nerves, subda- 
vius muscle, supra-scapular artery, and clavicle. 

Above. — Brachial plexus, and posterior bell j of omo- 
hyoid muscle. 

Below, — First rib covered by the first serratioiiof 
the serratus magnus. 

Behind, — The middle scalene muscle. 

Ligature of the subclavian artery in the third pari 
of its course, — The point selected for placing a ligature 
upon this vessel is just where it lies on the first rib, 
at the bottom of the hollow above described. It is 
not enclosed in a definite sheath like the carotid, but 
is bound down by a process of the deep cerviod 
fascia, derived from the aponeurotic investment of ihe 
omo-hyoid. The arm of the side on which the opera- 
tion is to be performed is to be placed behind tiie 
trunk so as to render tense the parts ; the incision is 
most advantageously made by drawing the integu- 
ment down and cutting upon the clavicle, aUowing 
it to retract afterwards; but this proceeding most 
be modified by circumstances. When the vessel is 
reached, just as it emerges from behind the anterior 
scalene muscle, the needle must be passed round it 
from within, outwards; and the end of the needle 
must be made to insinuate itself round the vessel 
closely, so as to avoid the united cord of the eighth 
cervical and first dorsal nerves, which lie immediately 
behind it. 

The collateral circulation developed after ligature of 
the third part of the subclavian artery is as follows :— 

As the third portion rarely gives off any branches, 

the blood would pass towards the arm by the saprft- 

scapular and posterior scapular branches of the thyroid 

axis, anastomosing directly V\t\i ^i^[i<^ ^Okt^s^^ysu^ulfle 
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' the axillary, on the dorsum scapuke. The internal 
lammary trunk of the subclavian anastomoses with 
le acromio-thoracic, long thoracic, and subscapular, 
id the superior intercostal with the superior thoracic. 

Lig(Uure of Branches of the Subclavian Artery, 

Ligature of the vertebral artery, — Taking origin at 
le superior and posterior portion of the subclavian, 
I passes upwards and slightly backwards, and enters 
le sixth vertebral foramen. It Ues on the spine 
rst of all, having the longus colli internally and 
le anterior scalenus external to it. In order to 
pply a ligature to it, the best method is to make an 
idsion along the anterior or internal border of the 
bemo-mastoid, to draw the vasculo-nervous cord 
nrmed by the common carotid, internal jugular, and 
agus internally, to look for the carotid tubercle on 
ae sixth cervical vertebra, when the vessel will be 
)iind between the muscles above mentioned and 
ivested in a dense fascia. 

lAgai/wre of inferior thyroid, — This vessel is very 
ariable in size, (Erection, and origin ; it often arises as 

common trunk with the vertebral ; it passes at first 
irectly upwards, and then describes a curve with its 
cmvexity upwards and whose summit lies about f of 
n inch below the carotid tubercle. Lying in front of 
be scalenus anticus, it is separated from the vertebral 
rtery by the pre-vertebral fascia. It is covered by 
he skin and superficial fascia, the deep fascia, sterno- 
leido-mastoid, and posterior lamella of its sheath, the 
ommon carotid and internal jugular vein, vagus, and 
^pathetic. To expose it, an incision about 3 inches 
Mig, its centre corresponding with the carotid tuber- 
lOy should be made along the anterior border of the 
berno-mastoid ; this should then be turned outwards, 
be posterior layer of its sheath divided, and the 
asculo-nervous cord also drawn outwards. The 
dbercle is then sought for, and, by genUy \A»£svrk% 
\aKAxgh the fascia, the artery is exposed. 
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Veint, — T7t^ external jugular in this region lies 
beneAth the platjrsma, and perforates the deep lamina 
c»f the cervical fascia ; it passes into the innominate 
vein just behind the inferior and posterior border of 
the stemo-mastoid. On the left side it unites almost 
at a right angle with this trunk, and on the right 
passes into it almost verticaUy. It must be avoided 
in ligature of the subclavian artery, and, if wounded, 
tied above and below. 

2%€ subclavian vein. — ^The vein has different rela- 
tions with its artery, at the level of the scaleni and 
external to them. In the first instance, it lies be- 
tween the clavicular portion of the stemo-cleido-ma»- 
toid and the anterior scalenus, and separated from 
the artery, whilst external to the scaleni, it lies parallel 
with the arterj', anterior and internal. 

Injuries to this vein, or its collateral trunks, require 
the same operative interference as before stated with 
regard to the internal jugular. 
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[JEGICAL ANATOMY OF THE INNOMINATE ARTERT. 



THOUGH the innominata, anatomically speaking, 
ongs to the thorax, any surgical proceeding in 
inectioi) with it would be attempted in the lower 
*t of the carotid region ; hence it has been thought 
disable to introduce it into the surgical anatomy of 
I neck. 

[n the neck it, normally, ascends obliquely in the 
ht side to the posterior aspect of the stemo- 
ncular articulation, where it divides into the right 
lelavian and common carotid. arteries, and is about 
inch, or rather more, in length. 
Relations, — From before backwards the structures 
ering it are — skin, fascia, some fibres of platysma, 
1 descending branches of cervical plexus, sternal 
^jin of stemo-mastoid, a portion of the manubrium 
mi, origins of the sterno-hyoid and stemo-thyroid 
Lscles, remains of thymus gland, left innominate, 
i right inferior thyroid veins, and cardiac branches 
vagus. 

On its outer side lie the right innominate vein, 
g[as, and pleura; on its inner, the remains of the 
)rmus gland, and commencement of the left common 
rotid ; and behind it is the trachea. It occasionally 
Tides higher in the neck than at the stemo-clavi- 
lar articulation, and may be seen pulsating. Its 
fiition must be carefully made out in performing 
Uiheotomy, particularly in children, where the space 
which the operation is feasible is very limited, and 
B structures lie very close together, besides which tba 
^hea is very small and movable. It ^mi^^AXCkS^ 
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gives off a branch to the thyroid body (the thjroidn 
ima), which might lie immediately over the site of the 
deep incision in tracheotomy; and occasionally it gives 
off thymic and bronchial branches. 

Ligature of the innominata, — In order to expose the 
vessel for the purpose of ligaturing it, it must be drawn 
out as much as possible from the deep position it 
occupies, by raising the shoulders and throwing back 
the head. Next, the sternal origin of the stemo-deido- 
mastoid is to be exposed, by an incision along its 
anterior border, met by one idong the upper edge of 
the sternum ; this tendon is to be divided, and the 
underlying origins of the stemo-hyoid and thyrmd 
muscles carefully divided. Beneath these muscular 
fibres is a plexus of veins, chiefly derived from the 
inferior thyroid, which must be hooked aside. The 
deep cervical fascia is next to be cautiously scraped 
through, and the origin of the common carotid ex- 
posed, which vessel serves as the guide to the trunk 
of the innominata. The left innominate vein must 
be drawn down, whilst the right innominate and in- 
ternal jugular veins, with the vagus nerve, are drawn 
outwards. The needle must be passed from hehvo, up- 
wards and inwards J taking care that it is kept close 
to the vessel, to avoid wounding the right pleura or 
trachea which lie behind it. The ligature should be 
applied as high up as possible. The vessel maybe 
reached by an incision in the mesial line of the jugulo* 
tracheal space, and this incision should pass imme- 
diately in the centre between the stemo-thyroid, and 
thus divide the dense cervical fascia to •which the 
great veins are intimately attached ; if this be done, 
the vessel can be isolated from the trachea. 

Collateral circulation developed after ligature of the 
innominata, — The right side of the head and neck 
would be supplied with blood by the inosculation of 
the carotids with those of the opposite side ; and the 
circulation in the right subclavian would be le- 
eatabliahed by means oi ita m\ie;rcos^A^\)rcAs>s^\sxo^ 
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Qg with the first aortic intercostal, assisted by the 
srcostal arteries, inosculating with the internal 
nmary, long thoracic, superior thoracic, and aero- 
^thoracic, and by the inosculation between the 
erior epigastric and deep epigastric of external 
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REGION OF THE XAPE OF THE NECK (POSTEMOB 

CERVICAL region). 

This region extends from the oodpital tuberosity and 
superior curved line above, to the seventh cervicil 
vertebra below, and is bounded laterally by the ta- 
pezius. The spinous processes of the three last cervicil 
vertebras can be felt through the integument, the 
seventh receiving the name of vertebra promtneni. 

Topography. — The integument is very tough and 
strong, containing a great deal of fibrous tiasiifl^ 
and not very vascular, and is a favourite seat of 
abscess or carbuncle ; the subcutaneous cellular 
tissue contains a good deal of fat, and is united to 
the rudimentary ligamentimi nuche, a tough fibro- 
elastic mass, extending from the occipital tubercle to 
the seventh cervical vertebra, separating the muscles 
on either side of the neck. Beneath the aponeuroses 
lies the trapezius, the aponeurotic attachment of which 
superiorly is blended with that of the stemo-mastoid ; 
and separating these muscles from the succeeding layor 
is a dense fascia, continuous with the dorsal aponeurosis, 
beneath which are found the splenius capitis and the 
levator anguli scapulce, the upper portion of the rhom- 
boidei, and serratus posticus superior ; next the com- 
plexus, the trachelo-mastoid, and transversalis colli. 
In the fat and cellular tissue beneath this layer are 
several vessels of importance in the maintenance of the 
collateral circulation after ligature of the subclavian or 
carotid arteries — namely, the occipital, vertebral, pro- 
funda, and princeps cervicis. The occipital enters the 
region between the splenius capitis and obliquus 
superior, and lies between the splenius and the com- 
plexiiB, and is afterwards 6asfcrT[V>\3L\.eA\» ^iJiaa «»d2e^\\tft 
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ing branch, the princeps cervicis, which inoe- 
with the vertebral and the profunda cervicis 
of the superior intercostal, passes between the 
cus and semi-spinalis colli muscles. The pro- 
ervicis enters the region by passing backwards 
1 the transverse process of the seventh cervical 
a and the first rib. The nerves found here are 
MS of the sub-occipital and the posterior branches 
great occipital, and third and fourth cervical 
Beneath the integument are a number of 
tic ganglia, which b^ome engorged in consti- 
l syphilis. Beneath the cellulo-fatty layer are 
iscles forming the sub-occipital triangle, the 
ipitis postici, internally, the obliquus superior 
) obliquus inferior, the floor of which triangle 
3 the curve of the vertebral artery, perforating 
sterior occipito-atlantoid ligament, before it 
6 course through the foramen magnum ; and 
1 this vessel, and the groove in the atlas, is the 
►f the sub-occipital nerve. 
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VERTEBRAL COLUMN IN THE CERVICAL REGION. 



OvnNO to the curvature of the cervical spine, tbe 
prominence of the second and third cervical vertebie 
in the pharyngeal cavity can be readily reoogmttd 
from the mouth by palpation. 

The cervical spine is liable to dislocation from the 
great mobility of the articulations, and, from the facfc 
that the articular surfaces are nearly horizontal, dislo- 
cation without fracture may take place. In the EpMse 
between the first cervical vertebra and the oodpot 
the cord may be readily reached by a mere pnnctim 
— a fact which should not be forgotten by the medial 
jurist. An injury to the cord above the third wooM 
implicate the phrenic nerve and paralyze the dk- 
phragm, and give rise to sudden asphyxia, causing 
speedy death. 

If the lower portion of the cervical cord be divided 
there will be paralysis both of the upper and lower 
extremities, and the respiration would be entire^ 
carried on by the diaphragm. If the injury be oppo- 
site the sixth cervical vertebra, there would be 
only partial paralysis of the upper extremity, owing 
to that portion of the brachial plexus given off from 
the cord above this spot being unimplicated. 

The cervical spine may be the seat of spina bifida, 
an arrest of development in which the spinoiu pio- 
cesses or the lamince are absent or separated, allow- 
ing of the bulging of the meninges beneath the in- 
teguments. In spina bifida in this region, the spinal 
cord and its nerves are generally adherent to the 
parietes of the tumour. (For course taken by pus in 
spin&l caries, vide " Yasci® oi "Xi^wik."^ 
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CHAPTER III. 

SURGICAL ANATOMY OF THE THORAX.* 

IS applied anatomy of the thorax is rather the pro- 
Lce of the physician than that of the surgeon, yet at 
) same time there is so much in common with 
;ard to physical examination, that it will be ad- 
able to devote some little space to the subject. 
In the region of the thorax it is intended to include 
lib portion of the body comprising the parietes of 
) chest, which contains the heart, lungs, and the 
itents of the posterior mediastinum. The interior 
bK>iinded, superiorly , by the superior aperture of the 
wax (that is to say, the bony ring formed, behind, 

the body of the first dorsal vertebra ; on either 
©, by the first rib ; and anteriorly, by the upper 
rt of the manubrium sterni) ; anteriorly, by the 
»nium ; posteriorly, by the vertebrae ; inferiorly, by 
) diaphragm ; and laterally, by the ribs and inter- 
ital muscles, above the limit of the diaphragm, to 
3 exclusion of such structures as are regarded as 
longing to the upper extremity — namely, those 
bering into the formation of the axilla, which region 
U be hereafter described. 

The general form of the thorax is that of an in- 
rted cone. It is flattened from before backwards, 

that it presents in section an ellipse, the axis of 

* T*or the intimate relations of the contents of the thorax, the 
ident is referred to Braune's "Atlas of Topographical AuatAxcL-^,'* 
mulated by Author.^ 
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which is transverse : in the child, howeveTy this sectioii 
ia almost circular. After the removal of the n^pa 
extremities, it takes the form of a right cone. The 
cavitv encIciMnl bv these limits is not of the same 
dimensions as that of the cavity contained meieiy 
within the bony limits, since the diaphragm represento 
an arch, mounting up as high as the fifth rib in fronts 
so that some of the abdominal viscera (liver, stomach, 
spleen, transverse colon) are hidden by the thonx. 
Hence the thorax and abdomen are so reciprocally 
united, that any instrument which traversed the 
thorax at its inferior part would, of necessity, pene- 
trate both cavities. 

The relation of the structures passing through the 
superior aperture of the thorax would seem to form a 
suitable connection between the regions of the thunz 
and neck. Supposing a section be made, following a 
plane passing through the upper part of the finfc 
dorsal vertebra behind, the upper borders of the first 
ribs laterally, and the manubrium stemi anterioilji 
the following structures would be seen passing from 
before backwards, between the apices of the longB. 
In the middle line are the origins of the stemo-hyoid 
and stemo-thyroid muscles, and a lax cellular tiasue^ 
in which are the remains of the thymus gland, the 
inferior thyroid veins, the trachea, oesophagus ; and, 
in the groove separating them, the recurrent laiyngeal 
nerves ; and on the left side the thoracic dnct 
At the sides the internal mammary vessels, the 
innominate veins, and on the right the innominate 
artery, with the vagus nerve lying between it 
and the innominate vein, and on the left the 
common carotid and subclavian arteries, with the 
vagus between them, the phrenic and cardiac nervee, 
the trunk of the sympathetic, the longi colli mnsdee, 
and the superior intercostal arteries and first donal 
nerves. 

Auscultation and percussion, — Before going into any 
detaih of structure it \& aOLN^saiXA!^ \a \K»xit oat the 
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relations of the contents of the thorax to the 
walls of the chest — such, in fact, as relate to the 
auscultation or percussion of the lungs, heart, and 
great vessels. As, however, these matters are to be 
found in works specially devoted to the subject, it is 
proposed merely to point out the chief anatomical 
bearings of the contained viscera. 

Position of the lungs with regard to the surface, — 
Presuming the body to be normal, their position with 
regard to the thoracic walls is as follows : The apices 
lie beneath the scalenus anticus muscle and the sub- 
clavian artery, separated by the oesophagus, trachea, 
and anterior portion of the bodies of the first and 
second dorsal vertebrce. The bases of each are separ- 
ated from the abdominal viscera by the diaphragm, 
that of the right being considerably hollowed out by 
the bulging upwards of the liver, as far up in the 
thorax as the fifth rib ; that of the left is hollowed 
out to a less degree by the projection of the stomach, 
spleen, and left lobe of liver. 

The inner margin of the right lung passes vertically 
down the middle of the steinum, with a slight incli- 
nation to the same side, as far as the stemo-xiphoid 
articulation. 

The inner margin of the left lung lies parallel with 
that of the right, about as far as to the fourth costal 
cartilage, where it passes outwards along this cartilage 
for a short distance, and then descends obHquely 
downwards and backwards, a little internal to the 
nipple, nearly as far as the seventh rib. 

Position of the heart with regard to the surface, — The 
heart lies obliquely, and during expiration is nearly 
horizontal, its base being to the right and apex to the 
left side. The base corresponds to the interval between 
the fifth and eighth dorsal vertebrae, and its apex to a 
little below the left fifth rib, to the left of its junction 
with its cartilage, while the impuJse is to be felt in the 
interspace between the cartilages of the fifth and^ix^Vi 
ribs, interna] to the nipple. Its upper "bor^w cssct^ 

1L 
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sponds to a line on a level with the niqter harden d 
the third costal cartilages, and ita lower border to* 
line extending hetween the articulation of the enaifanii 
with the costal cartilage on the right aide, to lb 
position of the apex. Hence, for anscolUtion of the 
base, the spot is the upper border of the third ooriil 
cartilage, and for the apex, a point about two inchn 




OrlflCB ; 3, orifice of sails ; 4, right ■oiicDla-Tentrionlar oiiilai ; 
5, limit of the anterior and inferior border of left Inng in eao- 
^ete eipiialion ; 6, ditto, of right lung; 7, linut of left long In 
luapimtiou ; 8, ditto of right long In inaplistian ; 9, limit of pimn ; 
10. ditto I II, superior cul-de-sac of left InDg; ia.dittaot ligU 
long I 13, liKht aniicle ; 14, right anricolki upendage,- i^ Ul 
■uncle ; 16, limit of diaphragm in complete eipinitioii ; 17, ditto, 
ditto j iG, ditto, ditto, in complete iuspiiatioii. 

below the nipple, and one inch towards the middla 
line of he bMy. 
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Position of the great vessels with regard to the sur- 
ce, — ^The righ^ aurxctdo-ventricular opening is behind 
e centre of the sternum, on a line with the lower 
argin of the articulation of the cartilage of the fourth 
t) with it. The left o^ricyulO'VentriGiUar opening is 
out three-quarters of an inch lower than the pul- 
onary orifice, and one inch to the left of the sternum. 
The orifice of the pulrrwnary artery is on a line 
Ith the space between the junction of the second and 
ird costal cartilages with the sternum, being to the 
Pt and close to that bone. 

The orifice of the aorta is at the commencement of 
le ascending portion of the arch, and is on a line 
ith the junction of the third costal cartilage of the 
h side with the sternimi. The arch attains the level 
the upper border of the second costal cartilage of 
e right side at its junction with the sternum. (Note, 
-These relations vary slightly in the works of some 
Lthors, but those mentioned above will be found 
rrect for practical purposes.) 

WALLS OF THORAX, 

The region of the walls of the thorax may be con- 
niently described surgically, as sternal^ costal^ dia- 
ragmatiOy and spinal. 

The sternal region consists of the sternum itself, the 
ondro-sternal articulations, and of the structures 
lich immediately cover them — viz., integument, sub- 
taneous cellular tissue, aponeurosis of pectoraHs 
ijor, sterno-mastoid, rectus abdominis, and occa- 
»iially fibres of the rectus stemalis muscles. 
It is surgically of importance, as being the seat of 
ictures, of dislocations of the clavicle from it, of 
crosis and caries, or of gummata. The mechanism 
.the stemo-clavicular articulation, which possesses 
. inter-articular fibro-cartilage and two synovial 
)mbranes, allows of motion in almost all directions, 
d largely assists in the free play oi \)\i<& ^Q»\iXi^^\. 

1L ^ 
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Tbe pecnUaritv in the constnictioa and the cmred 
f onn of tbe clavicle, serve to break the elT^ct of shocks 
or blows npOD the shoolder or upper limb. On the 
riyht nd« the Et«mo-cl&viculBr articnlation is immedi- 
atelj in front of the innominate artery and sabclavian 
vein, whilst od the Ufi it is in relation with the 1^ 
anbclavian vein and the interspace between the left 
common carotid and subclavian arteries ; the inter- 
cUvicnlBT space liee immediately in front of the trachw. 
Posteriorly and below, the stemnm is covered by tbe 
triangularis stemi muscles, and laterally is in relation 
with the internal mammaiy vessels. Tbe stemnin 
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is liable to fractures, and dislocations from it d 
the clavicle— an accident which may occur in any 
direction but downwards, owing to ita close relatioii 
with the cartilage of tbe first rib {vide "KegliKiof 
Clavicle "). 

Tlie eogtal region, which is bounded anterioriy bj 
the sternum, lateially by tVm svAct ot the bodiea of tbe 
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d iBferiorly by the diaphragm, presents several 
of surgical importance, since it contains the 
iry glajad, the ribs, and the intercostal spaces, 
jvered in anteriorly and posteriorly above by 
res belonging to the region of the upper 
ity, in front by the greater and lesser pectoral 
i with their aponeuroses, and behind by the 
and the muscles attached to it and between 
}emal borders of the scapular and pectoral 
s, the ribs and the humerus is a special region 
.xilla. 

'iba. — The direction of the ribs is obUque from 
lownwards, and from behind forwards, so that 
osterior extremity is considerably higher than 
erior, and a knowledge of the relation of the 
a horizontal plane passing through the body is 
f use — thus, the first in front corresponds with 
rth behind, the second to the sixth, the third 
seventh, the fourth to the eighth, the fifth to 
th, the sixth to the tenth, the seventh to the 
h. Owing to the nature of the articulation of 
s with the sternum, the position of fracture 
) readily made out by percussing the latter 

close neighbourhood of the ribs to the lungs 
tura, liver and diaphragm, renders fractures by 
violence often very serious from puncture of 
}ructures by the fragments. In indirect violence 
is broken, as a rule, near the angle, and wounds 
intercostal arteries are rare ; these vessels are, 
leir position, difficult to secure. 
intercostal spaces vary considerably in extent ; 
bey are wider during inspiration; the most 
[able variation in the interspace is at its middle, 
3, during expiration, the ribs occasionally ap- 
ate so closely that their edges are in absolute 

operation of paracentesis thoracis or ^^^^Vn-^^Jaa 
in pleurisy, empyema, or the pom\.m^ cA %5V 
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hepatic abscess, is usuaDv peff onned between the fifth 
and sixth lihsw just behind thdr middle. Seme piefer 
a point situated an inch or mote belofw the angk of 
the scapula, between the seventh and eighth^ <v eightii 
and ninth ribs, the instmment being parsed just above 
the fipp^ b(»^er of the lib, so that the interoostol 
vessels may be avoided. On the right side, it is ad- 
vised to ponctuie through an interspace higher, od 
account of the position of the liver and diaphragm on 
that side. 

In empyema, when to procure thorough dramage 
a counter-opening is desired, this is best made by 
passing a bent silver probe through the first opening 
backwards towards the spine, and then cutting down 
upon the point through the skin and muscles ^f the 
back. 

Each intercostal artery is accompanied by a vein and 
nerve, the nerve being superior to the artery in the 
upper intercostal spaces, but below it after the fourth 
or sixth space. They are protected from pressore, 
whilst the intercostal muscles are acting, by bemg 
enclosed in tendinous bands which are attached to 
the ribs. 

The interned mammary artery belcmgs properly to 
the cavity of the chest, lying on the left side in the 
anterior mediastinum, whilst on the right it is so ove^ 
lapped by the lung as to be excluded from the space. 
It lies behind the cartilages of the ribs and the 
sternum, upon the pleura, and at a short distance from 
the margin of the sternum. It is given off from the 
subclavian opposite the vertebral, and passes into the 
thorax in relation with the phrenic nerve, which 
crosses it anteriorly and then descends internal to it. 
Two veins, which usually unite to form a common 
trunk, accompany it. In the upper part of the chest 
it is covered in by the costal cartilages and internal 
intercostals, whilst below it lies between the trianga- 
laria aterni and the plexira. lt& ebief inosculating 
brancheB are given off at t\ie \ii\«rv«k\. \«^»^^«ql "^ 
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Ml and seventh cartilages, they are mtMCiUo-pkrenio 
id superior epigastric. 

Wounds of this vessel, especially if situated where 
has any bulk, i.e., between the first and seventh 
be, are serious. It can be tied easily in the first 
ree intercostal spaces, by making a transverse incision 
x>ut two inches long from without inwards, and at 
>out three or four lines from the border of the 
emum, and the structures divided in reaching it are 
-integument, cellular tissue, origin of pectoralis 
lajor, internal intercostal muscle. Owing to its free 
lastomoses, of course both ends of the wounded 
dssel require ligature. 

MAMMARY REGION. 

This region presents for examination the skin, the 
ibcutaneous layer of fat, the mammary gland itself, 

cellular layer, the aponeurosis of the pectoralis 
lajor, the pectoralis major itself, the ribs, and inter- 
xstal spaces. 

The skin varies in thickness according to its locality, 
ccepting over the nipple and areola it presents no 
eculiarity. The areola is pink in virgins, and be- 
)mes brown during and after childbirth ; it contains 
)ine twenty or thirty tubercles formed by groups of 
^baceous follicles ; whilst the skin which covers the 
land is very freely movable over it, the skin of the 
reola is very adherent and immovable, and there is 

fat beneath it. 

The subcutaneous fatty layer gives the characteristic 
>rm to the breast, and sends processes between the 
»bules of the gland. 

The mammary gland is situated in front' of the pec- 
jralis major, towards the lateral aspect of the region 

1 the chest, and corresponds to the interval between 
[le third and seventh ribs (the male nipple lies on the 
yorth rib). It is a racemose gland, and is intvsi^d^V^ 
wodated with the generative f unciiona. Wi Sa c«ai.- 



136 SURGICAL ▲XATOHT 

poeed of a certain number of independent lobes, the 
lobules of which open into the lactiferous ducts, TvhidL 
uniting form larger ones, terminating in an ezcretoiy 
duct ; these ducts are generally from fifteen to twenty 
in number, and converge towards the areola^ and be- 
neath the nipple become dilated into sinuses, befcie 
perforating its summit by separate orifices. A largB 
number of muscular fibres exist in the nipple, to which 
is due its erectile property. 

The cellulo-fatty layer beneath the gland sepaiataB 
it from the aponeurosis of the pectorahs major, and 
gives it its peculiar mobility. It is occasionally the 
seat of abscess known as retro-mammaiy ; the pus 
usually points at the anterior fold of the axilla. 

The breast is freely supplied with vessels, the arienei 
being derived from the internal mammary, the axil- 
hry, and the intei*costals ; the veins are both sape^ 
ficial and deep — the superficial are seen beneath the 
subcutaneous cellular tissue and are very much disr 
tended during pregnancy, whilst the deeper ones follow 
the course genei^ally of the arteries. An anastomotic 
circle of veins is seen around the base of the nipple. 
The lymphatics are also arranged as superficial and 
deep : the former are immediately beneath the inte- 
gument and pass into the axillary glands ; the latt» 
set accompany the galactiferous tubes, and pass into 
the cellular tissue beneath the gland, also to join the 
glands in the axilla and the intra-thoracic ganglia. 
The iverves are derived from the intercostals and 
brachial plexus. " 

The breast is the seat of many forms of tumours 
which necessitate its removal, and its great vascu- 
larity may give rise to severe hsemorrhage during such 
operations ; it is advisable therefore in such cases to 
make the inferior incision first,' to avoid, if possible, 
any complication, owing to the parts being obscured 
by blood. 

Mammary abscesses ought to be opened vertieaUy 
(to avoid ''pocketing" and t\ie ioxmaXioTL ol «m»s»a\^ 
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ly and deeply, to insure the exit of all matter, 
-eover, these incisions should, if possible, be made 
dlel to the course of the galactiferous ducts, if near 
nipple, in order to avoid cutting across them. 
%6 dictphragmatic region, constituting the floor of 
thorax, is formed by the diaphragm, which is 

septiun between the thoracic and abdominal 
Bra, and is the muscle of normal respiration. Its 
^ht, or the amount of encroachment upon the thorax 
Ing ordinary respiration, depends in some measure 
a the amount of distension and the size of those 
Dminal viscera in immediate relation with it — viz., 
stomach, intestines, and the liver. During normal 
ration the right arch ascends to the level of the 
> rib. Forced expiration brings the right arch of 
muscle — that above the liver — to a level with the 
•th costal cartilage in front, with the Mth, sixth, 

seventh ribs at the side, and with the eighth rib 
ind. The left arch is lower than the right by two 
. During forced inspiration the muscle descends 
•he level of a line extending from the ensiform 
ilage to the level of the tenth rib. 
he diaphragm is perforated by three large f ora- 
a: — (i) The aortic — which, however, is not an 
■ture in this muscle, but space posterior to it — 
ite between the pillars of the muscle and spinal 
mn, transmits the aorta, the thoracic duct, and 
vena azygos major. (2) The caval, quadrilateral 
bape and incapable of constriction, transmits the 
rior vena cava. (3) The oesophageal, elliptiform 
capable of constriction, transmits the oesophagus, 

the vagi nerves, the left being in front. On 
Br side of the attachment of the diaphragm to 
xiphoid cartilage is a space where the muscular 
le is wanting, so that between the abdominal 
by and that of the anterior mediastinum there is 
mmunication, filled in by a little cellular tissue ; 
ugh which pass some lymphatics from t\i^ ^^?^T, 
-peatior epigastric artery, one of tlie tQXimxiau\)\QXL^& 
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of the internal mammary, and occasionally a dia- 
phragmatic hernia. (The relations of the pleurae and 
peritoneimi to the diaphragm will be considered later 
on.) 

Collections of pus forming in the thoracic cavity 
may find their way through these spaces ; moreover, 
as the diaphragm separates the right lung from the 
liver, abscesses forming in this latter viscus may either 
be discharged by the bronchi or into the thoracic 
cavity. 

Penetrating wounds of the diaphragm are very 
serious, partly on account of haemorrhage, and partly 
from the fact that the viscera, both of the thoracic and 
abdominal cavities, may be implicated; and also on 
account of the intimate connection vdth it of large 
serous cavities, the pleurae, the peritoneum, and the 
pericardium. 

OccasionaMy paralysis of the diaphragm occurs with 
ascites, or may be owing to a wound in the neck or 
spinal column, implicating the phrenic nerve. 

An approximation of the course taken by a bullet 
or a weapon penetrating the walls of the thorax from 
its anterior or lateral aspects, may be gathered fiwm 
the following facts : — That the heart would be reached 
by a wound traversing the chest at right angles, above 
the sixth rib, and that its apex lies about an inch and 
arhalf from the surface. Wounds in the mesial line 
would involve the heart and great vessels, whilst moie 
laterally they would implicate the lungs ; the positicm 
of the trunk and branches of the internal mammaij 
artery render penetrating wounds of the intercostal 
spaces near the sternum very serious. 

A wound penetrating the sternum, on a line with 
the nipples, and striking upon the vertebra at right 
angles with the axis of the body, would traverse three 
cavities of the heart, two ventricles, and the left 
auricle. 

If an instrument travexa^d a.ny of the lower inte^ 
costal spaces during iiiSTpvraXA.oTi,\\» ^cwi^^^saaithe 
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ase of the lung] the diaphragm, and corresponding 
bdominal viscera^ but during expiration would avoid 
le lung. 

Spinal region qfthorctx, — The posterior wall of the 
liorax is formed by the dorsal spine and its coverings, 
nd is represented by a region bounded superiorly by 
ke last cervical, and inferiorly by the first lumbar 
ertebra, and laterally by the angles of the ribs. 

The integument is very thick and dense, and contains 

quantity of sebaceous follicles; the subcutaneous 
)llular tissue is intimately united to the spinous pro- 
Msses of the dorsal vertebrae (which can be plainly felt 
iroughout the region), thus preventing fluid infil- 
ating or pus appearing superficially, except along 
16 sides of these processes. The dorsal aponeurosis 
vests the anterior and posterior surfaces of the 
apezius and latissimus dorsi, uniting superiorly with 
le cervical, and inferiorly with the lumbar aponeu- 
Eos, splitting to enclose the serrati postici ; it is at- 
cbed to the spinous processes of the dorsal vertebrae, 
Lclosing all the muscles of the back, and separating 
le superficial from the deep layer. The first layer 

muscles consists of the lower part of the trapezius 
id the latissimus dorsi, the former overlapping the 
tier. Beneath these muscles lie the rhomboidei and 
rrati postici. The deep layer consists of the longis- 
mus dorsi internally with its accessory muscles, and 
le sacro-lumbalis externally also with its accessory 
oscles ; between them superiorly, the lower portions 

the splenius colli, complexus, and transversalis colli; 
)epest of all, the transverso-spinales and levatores 
starum. 

A small triangular space uncovered by muscle exists 
) the point where the trapezius and latissimus dorsi 
verge. The space is bounded by the two muscles just 
uned towards the spine, whilst externally it is com- 
eted by the inferior angle and vertical border of the 
apula. From the fact of its being xmcovet^ ^y5 
uscle it 18 available for auscultation. 
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The vessels met with axe dorsal branches from the 
inteixx)e>tald and the posterior scapular, and the nenm 
are the dorsal branches of the spinal, with some few 
branches from the cervical plexus and spinal aooee- 
sory. 

Vertebral column in the dorsal region. — ^With regard 
to the skeleton of this region, the arrangement of the 
dorsal vertebne renders simple dislocation ahuost im- 
possible, and ^yhen displacement does occur it would 
seem to be invariably associated with fracture of some 
portion of the spinal column. The spinous processes, 
from their position, are often fractured. 

The dorsal spine is very often the seat of caries, 
or disease of the intervertebral substances, indudog 
angular curvature and paralysis of the lower limbs 
from pressure on the cord. 

In abscesses connected with caries of the transvene 
processes, or laminae of the dorsal vertebrsB, the pus, 
in consequence of the strong fascial lamina between the 
supei*ficial and deep muscles, instead of passing towards 
the surface, gravitates into the inferior portion of the 
region, and occasionally extends into the axilla. 

When the disease consists in caries of the bodies 
of the vertebrae and abscesses form, the course takea 
by the pus will depend upon the part of the spiM 
which is the seat of disease ; it generally escapes 
between the pillars of the diaphragm, and pases 
beneath the fascia, along the side of the aorta aod 
iliac arteries, pointing in the abdominal parietes, aboa^ 
Poupart's ligament. If the abscess depends upoa 
disease of the lower dorsal vertebrae, the pus is dire^ 
forwards by the sheath of the psoas muscle, and p(»p** 
helov) Poupart's ligament, in the front of the thigh 
and external to the vessels. The pus sometimes passes 
backwards, forming dorsal abscess. If it gets into the 
subperitoneal areolar tissue in the pelvis, it may ^ 
its way into the perineum by the side of the rectui»> 
or jjass out of the great sciatic notch, and appear ii^ 
the region of the great txoc^n.ter. 
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Injuriea to the cord in the dorsal region, if below 
le second dorsal vertebra, do not affect the upper 
ctremity, but the respiration is greatly affected, 
Ning to implication of the nerves supplying the 
Ltercostals and abdominal muscles; moreover, there 

paralysis of all the parts supplied by the nerves 
dow the seat of injury. 
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CAVTTT OP THE THOBAX. 

As this region can scarcely be considered as witidn 
the province of turgieal anatomy, at all events in so 
limited a work as the present, it is proposed to aUade 
to it as shortly as possible. Its practical bearings to 
the surgeon seem rather to depend upon the relatioDS 
of the contents to the parietes, which have been 
already discussed, both as far as physical diagnosis and 
injury are concerned ; and considraations with respect 
to aneurism of the aorta or its great tninks are sub- 
jects rather for systematic surgery. As operative 
proceedings on the cesophagus, trachea, or great vessels 
are instituted in the neck, the chief anatomical beA^ 
ings of these structures have been desoiibed intbe 
chapter on the Surgical Anatomy of the Neck. 

The cavity of the thorax is most ooDYenientl^ de- 
scribed for reference as divisible into two plkonl 
cavities, separated in the lower four-fifths of the chest) 
by the three mediastina, and in the upper fifth by tbe 
great vessels springing from the arch of the aorta, the 
cervico-thoradc. The posterior wall of this divisioD} 
is formed by the three upper dorsal vertebrae and their 
intervertebral substances, and the intervertebral sab- 
stance between the third and fourth the antenoiv- 
the manubrium sterni, and upper fourth or fifth of 
the anterior mediastinum ; on either side the apioefi 
of the lungs and pleurae. 

The cmterior vnediastirvum is bounded as follows :— 
Anteriorly, by the sternum and left costal cartilages; 
posteriorly, by the pericardium, for the lower three- 
fourths or four-fifths, and for the rest, by the cervico- 
thoracio region ; laterally, by the pleura. 
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CorUtnU of the mUerior met^itwiinMrn.— The superior 
portion lies behind the sternum in the mesifll line, 
md at about the level of the root of the lungs be- 
tomes eKghtly contracted and tends towards the left 
ode, it commimicateB above with the inferior cervical 
•egiou and below with the abdominal cavity. It 
wntaius a large quantity of fatty cellular tissue and 
ymphatic glaiids (receiving lymphatics from, the 
interior surface of the liver). 




fig. 21. — Section of Heart and Thonuc in the meufti phme. 

I, body of third dorsnl vertebra ; 3. (OHophB^i ; 3, desceadiDg aorta ; 
4, body of tenth dorsal vertebn ; 5, tnchn j 6, left iniiDmiiiale 
vein; 7. sacending aorta) 8, right auricle; 9, liver; 10, ligbt 

The thymus gland, or its remains. 
Abeoeas may develop in the mediastinum or proceed 
from the neck. 
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The middle mediattinttm contaiufl the heart mi 
OBcending portion of the aorta and aieh, pbioiic 
nerree and vessels, and is hmited behind by tlie 
fibrous periffiudium and the obliterated daetos arte- 

The posterior inediastinum is limited above bj the 
left portion of the arch, below by the leeaer miude 






" .f I III [ 

Fig. 23. — Truuverae section of the Thai«z, at tbe lenid 
tba btdbii* ttortm, and bod; of liztli donal vertdaa. 



■rtery i 9, lorla ; lo, right . _ . , , . • i 

nerve; 13, pcctorilia majOTi 14, pcctoralis minor i is.lhirdru; 
16, Bemftis rosffunsi 17, pectoralis maJoTi 18, Eioepa i i* 
hnmeniB; ao, deTtoidj ai, tores major; aa, Bnbec»pnlari>i »1 
rhomboid; 34, apine of flftb doraal vertebra; 35. l»dj of bw 
dorsal vertebmi 36, trapezias; 37, Bcapola; a3, rixth rib; 9> 
tricepi. 

of the diaphragm ; laterally, pleural cavities, roots ct 
lungs, and ligamenta lata pnlmonum. 

It contains the bifurcation of the trachea and UK 
bronchi, vagi, cesophagus, hinder part of root of long. 
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ad recurrent laryngeal nerve of left side, descending 
jrta, mygOB major vein, thoracic duct. 




Fig. 23. — Frontal Bectiou of Thorax, 

MrmtDB DUgnOB ; 3. pMtoratiB major; ^ latlssimns dorst; 4, 
hMd of hmusms 1 c, acromion ; 6, coracoid process : 7, clavicle) 
S. tnnaveraalia colli itrtery 1 g, t»«chial ptexoB ; 10. subclaTJaa 
•rteryj 11, extereal jugular vein; 12, inferior thyroid artery; 
13, Btemo-maatoid I 14, oesophagus; 15, fifth cervical vertebra; 
16, tracheal 17, carotid artery; iS. thyroid body; ig, intemal 
jugular vein ; ao, omo-hyoid; 3i. subclavian vein; as, pectoratli 
major ; 33, deltjiid ; 34. BuhacAputaris ; 35, long tendon of biceps ; 
a6. head of hnmerua ; 97, di^ItMd ; aS. teres major and latlasimni 
dorsl I 99, aiillary artery; 30, triceps; 31, pnlmouary artery; 
33, light auricle i 33, vEtia cava superior. 
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CHAPTER lY. 

SURGICAL ANATOMY OF THE UPPER EXTRKMrTY. 

The upper extremity is divided into four segments-^ 
the shoulder, the axm, the forearm, and the hand. 

REGION OF THE SHOULDER. 

Surface rrvarkings. — ^The convexity of the shoulder 
is due to the deltoid muscle, and the glohular head of 
the humerus. The bony processes, the coracoid, acro- 
mion, spine of scapula, globular head of humerus, and 
the entire extent of the clavicle, can be readily felt, 
and their exact relation with regard to each other 
should be noticed and compared, and their respective 
bearings with the other bony prominences of the 
upper extremity carefully studied, both at rest and in 
action. The precise relations of these surfcuie mark- 
ings are of the utmost importance in the diagnosis of 
fracture, dislocation, or other injury to the shoulder 
joint, and, moreover, they serve as guides for the 
direction of the knife in amputations or excisLOXus. 
When the arm hangs along the side with the pahn 
turned forwards, externally, the acromion, epicondyle, 
and styloid process of radius correspond, and intemallyi 
the head of humerus, epitrochlea, and styloid prooees 
of ulna. 

Anterior cmd lateral aspects of the shovlder.'-^Afdt' 
riorly, immediately below the clavicle, is a fossa^ in 
which thQ pulsations oi t\ie ^T«»t i^^srt of the axiUaiy 
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;ery can be felt, and which hollow may be obliterated 
the presence of axillary tumours or dislocation of 
) humerus forwards. 

Externally, the roundness of the shoulder is formed 
the deltoid muscle, beneath which, and below the 
)rhanging process of the acromion, can be felt the 
bular head of the humerus. This portion of the 
le is sometimes very large in proportion to the arti- 
ation, and might be mistaken for a displacement, 
any dislocation, however, the rotundity of the 
(ulder gives place to a characteristic flattening ; and 
fre is impairment of the movements of the joint. 
)ng the anterior border of the deltoid is a groove 
ween it and the upper fibres of the pectoralis 
jor, in which lie the cephalic vein and a branch of 
1 acromio-thoracic artery. The skin of this region 
very thick, and glides easily over the underlying 
lies, owing to the presence of bursas, which are in 
le individuals more or less developed, according to 
I use made of the shoulder by their occupation 
work — ^thus, by carrying a ladder or a hod of 
rtar, (&c. 



CLAVICULAR REGION. 

rhe scapuloK^lavicular articulation, often distinct 
m the dight prominence of the clavicle upon the 
omion, forms the tip of the shoulder. 
Phis elevation of the external extremity of the 
dele, if very much marked, may be mistaken for a 
location. 

Co the upper border of the clavicle is seen the attach- 
Dt along its sternal portion of the outer fibres of 
I stemo-cleido-mastoid, and along its acromial 
■tion the anterior fibres of the trapezius. 
Below are the attachments of the pecteralis major 
emally, and externally the delteid. 
Fhe damde can he felt in its whole ex\iQii\i) omii^ 

1. ^ 
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to its subcutaneous poeitioii, and from being so expoeed 
L« liable to fracture. Again, its structure, its curveB, 
which intensify the shocks of indirect violence, and 
tlie w;tnt of support posteriorly, all contribute towards 
the frequency of the accident. 

If thL< fracture t^ikes place at it-s centre, the dis- 
placement of the outer fragment downwards, f<ff- 
wards, and inwards, is due to the weight of the arm, 
and to the action of the deltoid, pectoralis major, 
and subclaWus. The inner fragment is occasionallj 
tilted upwards, but only when the clavicular fibres of 
the sterno-cleido-mastoid are in action, as in rotation 
of the neck, the strong ligamentous attachment to 
the rib (costo-clavicular), and perhaps the clavicular 
fibres of the pectoralis major, retaining it in place. 
The slight ness of the displacement on fracture of the 
acromial and sternal extremities is also due to their 
strong ligamentous attachment. The clavicle is 
separated from the upper part of the axilla and it» 
contents by the subcLivius muscle and its aponeurosis; 
behind its sternal extremity is the junction of the 
intenial jugular vein and subclavian vein running 
closely along it; behind its upper border are the 
supra-scapular vessels, which are liable to be injured in 
fracture of the bone or operations upon it. 

The internal extremity of the clavicle articulatee 
with the sternum by a saddle-shaped joint, possessing 
an inter-articular tibro-cartilage, attached above to 
the clavicle, and below to the sternum and two 
synovial membranes, the office of the cartilage being 
to break shock between the two surfaces. Moreover, 
this extremity of the collar bone articulates with the 
first rib. Notwithstanding the powerful ligaments 
between these points, the clavicle is liable to dislocsr 
tion anteriorly, posteriorly, and superiorly. 

With regard to the acromio-clavicular articulation^ 
it possesses very slight movement, but is often the seat 
of dislocation, which occurs after a severe fall on the= 
^Ziouider^ the supra-acxoimal ioTm V^iii^ the most 
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Frequent, and, if complete, the coraco-claviciilar liga- 
ments are generally torn. 

It is worth recollecting that the inter-articulai* space 
is situated exactly in the course of a vertical line, 
Ipassing through the middle of the anterior aspect of 
(he upper arm ; this is useful in diagnosing the nature 
of injuries affecting the shoulder. 

External aspect of the shoulder ^ or deltoid region, — 
The deltoid muscle forms the external boundary of the 
re^on of the shoulder. The subcutaneous tissue con- 
tains the terminal twigs of the acromial branches of 
bhe descending clavicular nerves, and of the cutaneous 
branches of the circumflex nerve and artery. The 
aponeurosis of the deltoid completely covers the 
muscle, and is continuous with that of the upper arm 
and axilla, sending down septa between the bundles 
of the muscular fibres, and, passing beneath it, is con 
tinuous with the deep fascia. The deltoid itself, 
arising from the outer half of the clavicle and the 
lower border of the spine of the scapula, after the 
convergence and interlacement of its fibres, is inserted 
into the roughened surface on the outer aspect of the 
liamerus. 

Immediately beneath this muscle is a large bursa, 
often multilocular, which lies between it and the con- 
irez head of the humerus and the acromion process ; 
"the insertions of the supra- and infra-spinatus, and 
teres minor muscles into the greater tuberosity, and 
passing round the surgical neck, the posterior circum- 
flex vessels and circumflex nerve ; the bicipital groove, 
in which lie the long head of the biceps and the 
anterior circumflex artery 3 the coracoid process, with 
the short head of the biceps and coraco-brachialis 
attached to it, a quantity of loose cellular tissue, and 
the capsular ligament. Severe blows upon the shoulder 
frequently cause effusion into the bursa above named, 
and render diagnosis of the precise injury extremely 
difficult, and suppuration in its cavity mayV^ m^- 
taken far disease of the articulation. In tVie ca»^ oJl 
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t-trusiun of blood into the carity, the poeterior boric 
of the axilla will become disrolooied a few iaja iftd 
the injury. 

toitrrivr arptel <•/ tht themldfr, or arapu/ar rtgiM.- 
The ponioQ of the bead of the hDmems ancovnal 
by tnuGcle can be felt in the axnia. The ^ 




Fig 24. 

A, aiillar; arttry ; S, loillary vein ; C, ca»t»«onc<rid 

D, GOiacoid proceM ; Ef cor&co-acroiEUAl linzaant \ T, dellnd 
cut imd pulled bark ; o,pectoralia minor; a, long hudotUcni; 
I, ehort head of bicopB and conco-brachiiUiB ; a, dTcmnUi 
vceeets and nerva ; L, head o[ homeruB seen tbroneh cuii)^ 
upon vhich is a portion of the bursa betireen it and the d^lteii: | 
H, poBtflHor portion of this bursa between the deltoid f^ I 
scapular muscles ; H, brachialis anticns ; o, trioepa. | 

of the scapula is eeen directly beDeatb the skin, ' 
MS & foiTow in muBCuVax ^pffCKAia, an& ua *. ■^ 
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inent ridge in emaciated subjects, terminating in its 
road acromion process, which overhangs the articu- 
.tion. Above and below the spine are the supra- 
id infra-spinous fossae, filled in by muscle, the 
iperior fuller than the inferior, owing to the attach- 
lent of the trapezius along the upper border of the 
xine. The inferior angle of the scapula is just 
meath the surface, having sometimes fibres of the 
4«issimus dorsi attached to it, which muscle, as it 
^eeps forward towards the arm, forms the posterior 
>rder of the axilla ; occasionally the scapula becomes 
islocated over the upper edge of this muscle, or rather 
le muscle slips beneath the scapula. 

The supra-spinous fossa contains the supra-spinatus 
Luscle, between which and the bone lie the supra- 
».pular vessels and nerve, the nerve passing below 
le supra-scapular ligament and the vessels over it ; 
lese vessels, after supplying the supra-spinatus muscle 
ad the nerve, wind round the root of the acromion 
ito the infra-spinous fossa, and there the important 
Losculation takes place between the dorsalis scapulae 
id posterior scapular, which becomes greatly deve- 
ped after ligature of the subclavian in the third part 
: its course, playing a chief part in the maintenance 
: the collateral circulation for the supply of the arm. 
1 front of the scapula, between it and the ribs, is 
le subscapularis, a multi-penniform muscle, the full 
svelopment of which gives such an appearance of 
3pth to the thorax in muscular persons. Beneath 
le tendons of the muscles inserted into the greater 
id lesser tuberosities are large bursse, occasionally 
xmmunicating with that beneath the deltoid, and 
ith the synovial sac of the shoulder-joint; inflam- 
lation or suppuration of which may be mistaken for 
landular infiammation or for axillary aneurism. 

The bursa between the latissimus and the scapula 
nnetimes develops enormously, passing below the 
mer border of that bone, and extend^ig w^^jtox^^ 
fneath the subscapulaT muscle, or between ife wcA ^^ 
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bone. A point of value in dia^oeis of iomonn of 
this kind is to put the l&tiseiiuue dorsi in adioD 
opposing it, by placing the hand in the amall of ttie 

Articulation of the tlundder-joiTU. — ^Ihe eUipandil 
articular extremity of the humerus is very large in 
GomparisoD with the glenoid cavity, which is ovoid in 
sliape, larger below than above ; and it is surgical^ 
of importance to note that not only axe the arttrailu 
surfaces of the humerus and scapula here in contact, 
Iiat that the head of the bone is in immediate ralatio 




^S- ^5' — TranBverBe section througli Bight Shonlder-jifflit, 
showing atmcturea in contact with it. 

-epinatna ; 4, trnpexioe ; 5, is&i- 



], chiviele ; a, acromion ; j, sapnt- 
gpinalua ; 6, teree minor ; 7, b 



gpinalua ; 6, torts minu' ; 7, teres major; 8, Utismmoa uuw. 
9, coraco-brachialis and short head of biceps ; lo, tendon of nb- 
scapnlaria blended with the capsular ligament; 11, |>eo(on£> 









with the arch formed by the coracoid and s 
processes and the coraco-acromial ligaments — aa^ 
prozimation which is due to the action of the deltoid, 
in atrophy of which muscle there is a considerable 
interspace between fheee ^nxte. "^^ c»^b(&« <£ ^ 
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joint is materially strengthened by fibrous expansion 
from the tendons of those muscles which are in imme- 
dicUe contact with the articulation — viz., the supra- 
and infranspinati, teres minor, subscapularis, and 
triceps, and by bands passing from the coracoid pro- 
cess. The synovial membrane lining the capsule is 
prolonged beneath the subscapularis muscle, and into 
ihe bicipital groove. 

The movements of which the humerus is capable in 
the glenoid cavity are very varied, and, with a view 
to studying the action of the muscles in dislocation 
and fracture of this bone, and in their diagnosis, may 
be classified as follows : The humerus is raised by the 
deltoid, supra-spinatus, long head of biceps, and 
coraco-brachialis ; depressed by the pectoralis major, 
latissimus dorsi, teres major, and subscapularis; 
brought forward by the pectoralis major, anterior 
fibres of deltoid, coraco-brachialis, and short head of 
biceps ; dravm backwards by the latissimus dorsi, teres 
major, posterior fibres of deltoid, supra-spinatus, and 
teres minor; rotated inwa/rds by subscapularis, teres 
major, latissimus dorsi, pectoralis major, and anterior 
fibres of deltoid; rotated outwards by the inf ra-spinatus, 
teres minor, and posterior fibres of deltoid. 

The great power of all these muscles upon this joint, 
which owes its great extent of motion to the shallow 
glenoid cavity and large head of humerus, and the 
laxity of its capsule, favours dislocation under certain 
circumstances ; and were it not for the bony arch 
formed by the coracoid and acromion processes, and 
the ligament between them, the long head of the 
biceps passing through the capsule over the head of 
the bone and blending with the glenoid ligament, and 
the mobility of the scapula, such accidents would be 
Atill more frequent. 

The anatomical position of the head of the humerus 
with regard to the neighbouring bony structures after 
its dislocation may be generalized thus — sub-glewyid.^ 
sul^-e^mculctr, stid-coracoid^ stib-apinaaa. 
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In the condition termed suh-glenoid, the head of 
the humerus rests on the inferior border of ihe 
scapula, below the glenoid cavity, between the sab- 
scapularis and long head of triceps ; and the peculiar 
numbness in the hand and arm, and frequent ooldnesB 
and oedema in the limb, are due to pressure upon the 
brachial plexus and axillary vessels. In the wh- 
clavicular variety, the head of the bone lies below the 
clavicle, internal to the coracoid process, upon the 
second and third ribs, and beneath the pectoral mus- 
cles. In the stiJhcaracoid, the head of the bone lies 
deeply in the upper and inner part of the axilla^ below 
the coraco-brachialis and pectoralis muscles. In the 
sub-spinous form, the head of the bone lies behind the 
glenoid cavity, below the spine, and between the 
infra-spinatus and teres minor muscles. These may 
be regarded as the complete forms, which are, of 
course, liable to modifications. 

That portion of the bone belonging to the region 
of the shoulder — that is to say, as low down as the 
insertion of the deltoid — is liable to fracture of the 
anatomical neck, which is irUrcHXtpsularf and to frac- 
ture of the surgical neck, which is ex^rorcapmlar. 
In the former there is little or no displacement due 
to muscTilar action ; in the latter case the up2)er frag- 
ment is abducted slightly by the supra- and infra- 
spinatus, teres minor, and subscapularis ; the lower 
fragment is drawn inwards by the pectoralis major, 
latissimus dorsi, and teres major, whilst the deltoid 
draws it obliquely from the side of the body. 

In cases of fracture of the anatomical neck, with 
separation, it may necrose, owing to there being no 
means of vascular supply to the fragment, and, if not, 
it may be inferred that impaction has occurred. At 
any rate, whatever amount of repair does take place 
is due to the lower portion of the shaft of the bone. 
In impacted fracture the axis of the bone is obviously 
altered, and there is a ^iligbt cavity beneath the 
Boromion, owing to shortex^g. '^^^ m:^\«c w^s^ssoSas 
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ex43«iiuty imitee with the shaft at about the ttoeniieth 
year. 

The upper epiphyeis ia sometimes separated in 
iDfante, in consequence of the carelessness of nurses 
in lifting them suddenly up by the arm, giving rise to 
meet serious mischief. 



n 10 987 654 




Fig. 16.— Section througli head of Hninenie, and pauiiif; 
ttuouKb the Trunk at the level of the third Donal Yertebra- 
(Ons-tourth. ) 

1, Btemnm 1 3, left carotid arter; ; 3, Tsgns nerve ; 4, faiter- 
articnlu flbro-ouiilt^e ; 5, claricle ; 6. st«ma-h^id n 
7, clavicle; B, pcloralie major; 9, aiillary vdn ; 10, axillary 
artery; 11, faecia behind pectoralie major; 13, pe ' " ' ~ 
13, clavionlar fibres of pectoralis major; 14, ca 
and Ucepa; 15, long tendon of biceps; 16, bead of hnmi 
17, deltoid; ifi, tTanHTBTHe scapular veeaela; 19, Hcapnla; ao. 
iafra-BpiDatUBmuecle ; ai, e^rrataB magnns; aa, I ' 
'aSi laoond rib; 34, intemat intercostal mnBclL, -_,, 
ooBtn; 36, bspezins; 37, loHgissimus dorai; aS, rhomboideua 
n^or; 99. biventer cervicie; 30, Bami-apinaliB tmd mnltifldna 
agaim; 31, Bpleoina colli ; 3a, epinooB procesB of second doiBal 
ivrtetnai 33, third dorsal vertebra; 34, Bubdavi&n. '^B\a\ "^ 
Terteteal arteiy; 36, phrenic nerve. l,T1ia livimOTTiB m fta* 
Huttuuf if rototsd imnanU.') 
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The accurate diognoaiB of the nature of the leeioD 
after injury to the shoulder- joint is often very diffi- 
cult, and attention should be given to the following 
points. First of all, it must be seen whether the 
head of humerus is in its place ; if fracture be 80^ 
gested it must be either in the sui^cal neck of the 
humerus, or its anatomical neck, the external ex- 
tremity of the clavicle, the acromion, or the coraccad 
process or the neck of the scapula — each of which 
must be carefully esamined in turn. In the absence 
of either of these conditions, there is probably a 
contusion or a sprain. In the event <rf inflammatory 




I, tendon of BOpra-HpinataB : a, iofra-spInatnB : 3, dBltt^d; 4, con- 
cold process; e, long tendon of biceps; 6, glenoid li(;uiieiiti 
7, anbempuluia''; 8, glenoid ligament. 

mischief, it must be determined whether its locale is in 
the deltoid muscle itself, in the bursa beneath this 
muscle, or in the scapulo-humeral articulation itself. 
Tie landmark already d«ecri.bed in the superfiraal 
examia&tUya of the sho\j.\deT asce <A tia% ^ra^M^m^ 
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poi'tanc6 in the pepformance of the operationa of 
amputatimi at the akonider-joint, and of excision of the 
head of the kumerug. 

Contents of fia/pa after ditarlicvlation at eliotdder- 
joint by traaufawn,. — The eztemal flap thus fashioned 
should contain — integument, the posterior fibres of 
the deltoid, circumflex vessels and nerve, tendons of 
latisBunus dorsi, teres major, and teres minor ; the 
internal flap— the subscapidaris, long head of biceps. 




ooraco-brachialis, anterior fibres of deltoid, pectoralia- 
m&jor, axillary vessels and nerves, and integuments. 
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SUBGICAL ANATOMY OF THE AXILLA. 

SurfoM markings and external formn — When the 
arm lies against the wall of the chest the area of the 
axillary space becomes confined, and for anatomical 
considerations ceases to exist ; also when the humerus 
is extended beyond a right angle, the head projects 
into the space and obUterates its fold, but when the 
arm is raised to about an angle of 45^ and the muscles 
contract, the depth of the fold of the axilla is most 
marked. 

The boundaries of the axilla, which are seen benea^ 
the skin, are — anteriorly, the lower margin of the 
pectoralis major muscle, rounded and mnwmliur, \kA 
becoming tendinous as it approaches the humenui; 
posteriorly, the lower edge of the latiasimiu doni 
muscle; internally, the chest wall; extemaiU^j tliB 
arm. The axillary artery is readily felt along tliB 
external boundary, and may be here oompreflBed 
against the bone as it lies in the third part of its 
course, and it will be observed that this vessel follows 
the course of the arm in whatever position it takes. 
The hose is formed by the integument, which is fully 
provided with hair bulbs and sebaceous follicles. 

As the axilla would, in most cases, be attacked su^ 
gically from below, that is, from its base towards its 
apex, it will be found to be advisable to describe its 
relations and contents as they would be met with in 
this direction. 

Topography. — The integument is fine and covered 
with hair in the adult, and containing a number of 
sudiparous glands, next the subcutaneous cellular 
tissue, containing a good deal of reddish fat in its 
meeheai next, an apone\irosv&,^\n&\i\&cATLtinuous in 
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ront witli the sheath of the pectoralia major; behind 
rith that of the latissimuB dorsi ; externally with the 
rachial aponeuroeis, and iiiteniajly with that covering 
he serratuB magnus. On removing this aponeurosis 
he axillary apace is opened ; a large quantity of loose 
Lt and cellular tissue and a number of lymphatic 
lands are seen filliiig up the interspace between the 
iwax and the arm. 




Fig, 29. — Axilla. 

a, peotoislis major mflected ; 3, ieres major and latisai 
4, pecknallB minor t 5, coroco-brachiBlis niid sliar 
htoepB I 6. part of seiTBitna rnagnuB ; 7, BubscapnlariB 



Ftuoia; g, bj 
■itery; it, aiilUry 
neoiu nBTve; 14, n 
bncMalis j 16, mut 
■nbsoapolar yi iBala 



trie ; S, tricops 
i 10, arillary 
mtiscul04Uta' 



Lying in this cellular tissue, and bridging acroee 
ram the arm to the chest, will be seen a goo&. 'ma.'&i 
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nerves, tlie intercosto-humeral, which, in some sub- 
jects, forms almost a plexus, supplying the skin of the 
base of the axilla; together with some branches of 
the axillary artery, the long thoracic and its veins 
passing downwards and forwards towards the anterior 
inferior aspect of the space, besides a considerable 
number of branches to the glands (alar thoracic). On 
removing this cellular tissue the walls of the axillaij 
spjice can be made out. 

The interned or thoracic wall, slightly convex, is 
formed by the first four ribs and their intercostal 
muscles, and the first five serrations of the serratus 
magnus, upon wluch lie the posterior thoracic nerve, 
the superior thoracic, and long thoracic branches of 
the axillary artery, with their corresponding veins. 

The external or scapido-hunieral wall, formed by the 
scapulo-humeral region, is the most important, as on 
it lie the great vessels and nerves in their fascial 
envelope ; and the fact of the close adherence of these 
structures to this wall of the axilla is of great value 
to the surgeon in the extirpation of tumours or open- 
ing of abscesses, which fortunately, as a rule, lie 
along the inner wall. On either side of the bicipital 
groove are inserted the tendons of the pectorahs 
major and teres major, the latter being internal, and 
a Uttle higher and external is the tendon of the 
latissimus dorsi. Lying in this groove and enclosed 
in a prolongation of the synovial membrane of the 
joint is the long head of biceps itself ; and most inter- 
nally are seen the conjoined fibres of the coraoo- 
brachialis and short head of biceps, the inner border 
of the former being the guide to the vessel; the 
insertion of the tendon of the subscapularis, and 
origin of the long head of the triceps. Above the 
tendon of the teres major the lower portion of the 
capsule of the joint is visible. 

The anterior wall is formed by the pectoralis major 
and minor and their aponeuroses, and the lower 
border of the former coveted Vj t\va integuments 
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constitutes its anterior inferior margin. In the female 
this margin is hidden by the mammary gland, which 
overhangs it. The position of this gland is not influ- 
enced by the movements of the shoulder upon the 
trunk, as the cellular membrane between it and the 
anterior layer of the sheath of the pectoralis major 

Eermits of the free motion of the muscle beneath it ; 
ut in the case of scirrhus, owing to infiltration of the 
tissues, the movements of the pectoral are made with 
great pain and difficulty. On the posterior surface of 
these muscles are seen the acromio-thoracic vessels 
and external and internal anterior thoracic nerves. 

The posterior wall is formed by the teres major and 
latissimus dorsi muscles below, and by the subscapu- 
laris above with their vessels and nerves. 

The apex of the axilla may be referred to the cora- 
ooid process, though more correctly to the aperture 
between the clavicle, upper border of scapula, and 
first rib, with their muscular coverings. The cellular 
tissue of the cavity of the axilla becomes continuous 
with that of the subclavian region at the apex by 
enveloping the vessels that pass through this inter- 
space. 

CONTENTS OP THE AXILLARY SPACE. 

The axillary fa^cice, — Although the axilla varies 
greatly in outward form during the different move- 
ments of the arm and thorax, and its various com- 
partments become reduced or increased in capacity, 
the relations of its fasciae are constant ; and the 
irasculo-nervous cord formed by the axillary vessels 
*nd plexus is also a constant as regards the arm and 
chest-wall. The surgeon may have to deal with 
ibscess or growths in this region with an anchylosed 
shoulder- joint. The axillary space is, after all, in- 
separable from the cervical region, both with respect 
bo its fasciae and cellular tissue, and, of course, is 
rargically continuous. 
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The pectoralis major is covered by a strong lamina of 
fascia, which is attached to all the subcutaneous bony 
eminences, and after assisting in forming the sharp 
anterior fold of the axilla, where it is very tough, it 
spreads out as a thinner but perfectly continuous layer, 
which forms the fascial floor of the axilla, and, covering 
the latissimus dorsi and teres muscles, passes upwards 
and backwards, becoming developed into the dense 
deltoid and scapular aponeuroses, whilst anteriorly and 
externally it is continuous with the brachial fascia. A 
deeper layer is given off at the anterior axillary fold, 
which passes upwards and forms the posterior layer d 
the sheath of the pectoralis major. The superficial 
pectoral aponeurosis sends down a process between the 
pectoralis major and deltoid, which becomes continuous 
with the costo-coracoid membrane, and supports the 
cephalic vein and some branches from the acromial 
axis. 

The middle lamina of the deep cervical fascia, after 
having split to enclose the subclavius, reunites, and is 
attached to the clavicle, coracoid process, and fascial 
covering of the serratus magnus, forming the coHo- 
coracoid membt'ane, which covers in the axillary vesfids 
and nerves and clavi-pectoral triangle. Again dividing, 
it encloses the pectoralis minor; reblending at the 
lower edge of this muscle, it becomes incorporated with 
the superior pectoral fascia and the anterior fold of the 
space, forming the suspensory ligament of the axiUa, a 
most important factor in the disposition of abscess, and 
the existence of which is too frequently ignored or un- 
described; hence it completely isolates the vasculo- 
nervous cord from the anterior compartment of the 
axilla, its internal border being continuous with the 
sheath of the pectoralis minor, and its external with 
the brachial aponeurosis. 

The pectoralis minor is enveloped in a zone of loose 
areolar tissue, which is most favourable for suppura- 
tion. Hence the pus may exist between the pectorals, 
or below the pectoralis mixiOT •. in the former case it 
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would " point " at the anterior border of the axillary 
fold, or in the furrow between the deltoid and pec- 
toralis major ; in the latter, the pus being behind, and 
bound down by the clavi-pectoral fasciae, would have 
a tendency to surround the vasculo-nervous cord and 
ascend into the neck, infiltrating the cellular space, 
and ultimately find its way into the superior aperture 
of the thorax, and so into the anterior or posterior 
mediastinum. There is a great tendency for the pus 
to find its way beneath the latissimus, and burrow 
into the subscapular fossa, whence it may involve the 
articulation of the shoulder. In some instances the 
pus will extend down as far as the brim of the false 
pelvis.* 

Vasculo-nervoits Cord of the Axilla, 

The axillary artery, axillary vein, and brachial 
plexus form a vasculo-nervous cord, bound together by 
a dense cellular sheath which is placed on the outer 
wall of the space, and lying along the inner border 
of the coraco-brachialis muscle ; the pulsations ,of the 
artery are felt at the apex (if the pectoralis major is 
relaxed), and at its lower portion, and in thin persons 
the cord of the median nerve is usually seen stretched 
over it when the arm is raised from the side. The 
course of this vessel is indicated by a line passing 
through the axilla, drawn from about the centre of the 
clavicle to the inner border of the coraco-brachialis 
muscle. It lies in an envelope of nervous cords — the 
median, musculo-spiral, musculo-cutaneous, ulnar, and 
internal cutaneous. The axillary vein is very large, 
and lies internal to and a little in front of the artery, 
and in ligature of the arteiy it is seen first, and must 
be drawn to one side. It is adherent to the cellular 
tissue and by fascial attachment to the coraeoid pro- 
cess, and if wounded is liable to gape considerably, 

♦ Abstract of Clin. Lect. delivered in Charing Gto«»^ "^o«^\\s\ 
by Author. 1879. Med. Tiinen and Gaz, 
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and thus admit air, an accident which has happened 
in removing axillary tumours. 

Rdationa of axillary artery. — In the first part of its 
course, i.e., between the clavicle and the upper border 
of the pectoralis minor muscle, it lies beneath the 
clavicular attachment of the pectoralis major, in a 
triangle (the subclavicular), which is bounded above 
by the subclavius muscle, below by the pectoralis 
minor, and internally by the thoracic wall. Imme- 
diately beneath the pectoralis major is a dense fascia 
(the costo-coracoid 'membrane). In front of the vessel 
in this pai-t of its course lie the clavicular portion of 
pectoralis major, the subclavius muscle, costo-coracoid 
membrane, and cephalic vein, and the loop from the 
outer and inner cords, giving off the external and 
internal anterior thoracic nerve ; externally, the cords 
of the brachial plexus ; internally, the axillary vein ; 
posteriorly, the first intercostal muscle, second serra- 
tion of serratus magnus, and the nerve of Bell. 

The second part of the course of this vessel Hes 
beneath the crossing of the pectoralis minor, and by 
dividing the remaining portion of the pectoralis major 
and the pectoralis minor, the whole extent of the 
vessel will be exposed. 

In front of the second portion of the vessel lie the 
pectorals and inner head of median nerve ; externally, 
the external cord of the brachial plexus ; internally, 
the axillary vein and inner cord of the plexus ; poste- 
riorly, the posterior cord of the plexus and the sub- 
scapularis muscle, separated from it by a cellular 
interval. 

The third poi'tion of the vessel is beyond the pecto- 
ralis minor, and between it and the lower border of 
the pectoralis major by which it is covered. In frcmt 
of the third portion of its course lies the pectoralis 
major ; externally, the coraco-brachialis, the median, 
and musculo-cutaneous nerves; internally, the ulnar 
and internal cutaneous nerves and axillary vein ; paste- 
riorly, the musculo-spira\ axi^ ciscxxsaflfix nerves, and 
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the tendons of the tatissimus dorsi, teres majoi 
subscapulariB musclea. 

TAe 6roncA«« oftht a^illari/ artery are usually given 
off in the following order ; the tJioraciea stiprenia, 
which runs along the upper part of the inner wall ; 
the aeromia-thoradt:, sending branches to its anterior 
wall ; the long thoracic, lost on the thorax and mam- 
mary gland ; the subscapular, which descends obliquely 
along the inferior border of the subscapularis, and is 
distributed to the muscles of the posterior wall, one 




of Axillary Artery, 

I, azQlBry fascia; 3, aiillary [u-teiy; 3, iDtemal cuUneona nerrs; 
4, eileniRl thoracic artery (cut) ; 5, subscapular veiu ; 6, eiteninl 
Sioracio »rt«ry (cut) 1 7, iyropliaticB ; 8, median nervo 1 9, comco- 
br»ohiJiB mneclB ; 10, oit«nial thoracic vein, (TLb sheatb of 
tbo artery has been represented as denuded at tbe point ol 
ligature.) 

large branch in particular, the dortalis scapulte, pasB- 
ing to the dorsum scapulie in the triaiiga\B,i vo.Xj&t^^ 
between tbe two teres muscles and A.ong '^oaA. ^ 
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triceps; the posterior circfiimflex passes through the 
quadrilateral space formed by the two teres muscles, 
long head of triceps, and humerus, and winds round 
the neck of the humerus, supplies the deltoid, and is 
accompanied by the circumflex nerve and veins ; the 
anterior circuniflex, a small branch, is supplied to thfe 
articulation beneath the coraco-brachialis and biceps, 
and inosculates with the former. 

Thus, if the vessel be normal, the acromio-thorado 
and thoracica suprema are given off above the pecto- 
raJis minor, the external mammary about opposite 
the middle of this muscle, and the subscapular and 
anterior and posterior circumflex at the lower border 
of the subscapularis muscle. 

Besides the large nervous trunks, branches derived 
from them are met with passing to the muscles cover- 
ing the several walls of the space. Thus, the anterior 
wall is supplied by the loop formed round the first 
part of the artery by the external and internal 
anterior thoracic nerves, the inner wall by the pos- 
terior thoracic, the posterior wall by the subscapular, 
the outer by the circumflex and musculo-cutaneous. 

The lymplmtic glands are very numerous, and lie, 
some along the course of the vessels, and some aJong" 
the lower border of the pectoralis major. These glands 
receive the lymphatics of the upper extremity, back, 
and posterior part of neck, the lateral lymphatics of 
the trunk, those of the epigastrium and anterior part 
of thorax, and mammary region. 

Ligature of the axillary artery. — ^The axillary artery 
may be tied in the first part of its course or in tb© 
third. 

In the first part it is very deep and difficult of 
access, but it may be reached, either by an incision 
separating the fibres of the pectoralis major and deltoid, 
or by a semilunar one, extending from a little external 
to the sterno-clavicular joint towards the coracoid 
process, taking care to avoid \A\^ ee^Wllc vein ; next 
the clavicular fibres oi tl[ie p^\»owk)tvs. \s\a\<3t \s!Ks^\fc 
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divided, the arm adducted, and the pectoralis minor 
drawn down. The costo-coracoid membrane, which is 
next seen on the stretch, must be opened, the cords 
of the plexus drawn outwards, and the axillary vein 
inwards, when the ligature can be passed from within^ 
(ndwards. 

This operation is very difficult and dangerous, from 
the close relation of the axillary and cephalic veins, 
and the acromio-thoracic vessels. 
In the third part the vessel is easily reached. 
The arm is to be extended and supinated, in order 
to throw out the fold of the coraco-brachialis muscle, 
the inner border of which is the guide to the artery, 
and an incision of about three inches in length is to 
be made through the integument, rather nearer the 
anterior than the posterior fold of the axUla, the deep 
fascia being scratched through and the basilic or 
axillary vein avoided ; the artery is seen lying crossed 
by the median nerve, and having the axillary vein to 
its inner side, and sometimes on it ; these structures 
niust be carefully isolated, and the needle passed from 
vnthin, outwards. Occasionally the vessel divides high 
^p into the brachial and radial, thus complicating the 
operation of ligature. Again, after division, these 
trunks may reunite by cross branches, and the circu- 
lation continue as freely as before, unless a ligature 
^ applied to each. 

On applying a ligature to the axillary artery in its 
third part the following hint may be useful : divide 
th© integuments at the junction of the anterior with 
the two posterior thirds of the axilla, look for the 
Axillary vein, count two nerves, and next in order is 
the artery. 

Collateral circulation after ligature of the axillary, — 
I^ture of the axillary artery in the upper part of 
the first portion of its course, above the giving off of 
the acromial thoracic, may be regarded as equivalent 
to ligature of the subclavian in ttie tliird part cJl 
^course (vide '^ Ligature of SubdaviMi''\ Ai ^JX^.^ 
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r« tkn] h^l'jw u6s point, the sabseapalar inos- 
cr/jch.z viiL the sapn-^capolar and posteiior scapolar, 
and tL^ Ikzlz ihrjt^scic vith the internal mammaiy and 
int^^iTOBtaU. Are called upon to restore the Gucaktion. j 
If th^ li^tore be appli^ below the giving off of tbe 
feTiljscapiiisir. tbe posterior ciicamflex, anastomofiiiig 
with the sapra-acapolar and acr(Hnio-thc»aciCy and tbe 
sabscapular with the ^aperior profunda, form the chief 
collateral cbanneLs. 

Mal^igne and Tillanx have both recorded a mus- 
cular anomaly which would be likely to embarrass the 
operator; this is a sub-aponeurotic muscular band, 
which crosses the vessels obhquely, passing from the 
latissimus dors.i to the pectoralis major, and which 
might be mistaken for the conico-braclualis. 
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SURGICAL ANATOMY OF THE ARM OR BRACHIAL 

REGION. 

ur/oce markings. — This region may be considered 
[ lying between a line drawn round the lower border 

the axiUa, and another round the arm just above 
ie condyles of the humerus. Its general form is 
lat of a cylinder, flattened internally and externally, 
'Uvex in front, owing to the swell of the biceps 
Uscle, Along the inner aspect of the biceps is a 
-ll-marked groove, extending from the axilla to the 
'Xid of the elbow; whilst a shallow groove exists 
So on its outer surface, becoming lost at the point 

insertion of the deltoid ; beneath the skin is seen 

the internal groove the basilic vein, and external 
the biceps, the cephalic. The posterior surface of 
B brachial region is rounded at about its middle, 
iere the greater mass of the triceps muscle lies, 
d below this point its flattened sharp-edged tendon 
nns towards its insertion into the olecranon. In 
B inner groove lies the brachial artery, where it can 

felt or seen pulsating, overlapped by the inner 
rder of the biceps at about its middle, the muscle 
?ming the guide to it throughout its course either 
: its deligation or compression. The surgical con- 
lerations affecting this region refer chiefly to amputa- 
n, ligature of its vessel, fractures, and the removal 
tumours. 

Topography, — Beneath the integument the sub- 
:aneous cellular tissue, divided into two laminae by 
ayer of fat, is first met with, and it is in this tissue 
it the superficial veins and lymphatics lie. 
rhe hrachicd aponeurosis completely envAo*^ ^^Jaa 
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arm, and is thickest at the back and sides ; it is ooo- 
tinuous above with that covering the deltoid, axiUfiiy, 
and subclavicular regions, and below with that cove^ 
ing the forearm, and sending processes between the 
muscles forms septa, which are attached to the 
humerus. The attachment of this aponeurosis is veiy 
evident laterally, where it is inserted into the condyles 
and condyloid ridges of the humerus, dividing the 
region into two distinct compartments, an anterior 
and a posterior. 

The anterior contains, successively, the biceps, im- 
mediately beneath which, in the lower half of the arm, 
is the brachialis anticus, enclosing at the upper part 
of its origin the insertion of the deltoid, and, pacing 
downwards to its own insertion, covers in the humerus 
completely between the lateral margin of the anterior 
and posterior compartments. Behind, and internal to 
the biceps above, is the coraco-brachialis ; below, and 
externally, are the musculo-spiral nerve, the origins 
of the supinator longus and extensor carpi radialis 
longior. 

Lying along the inner border of the biceps is the 
vasculo-nervous cord, formed by the brachial artery, 
its veins, and the median, ulnar, external and internal 
cutaneous nerves ; the median accompanies the arteiy 
throughout, lying first outside it, then upon it, and 
lastly internal. In the upper third, this vasculo- 
nervous cord lies along the inner border of the coraco- 
brachialis, having the long head of the triceps behind, 
and just on the humerus, against which the vessel is 
easily compressed; in its lower two-thirds it lies on 
the brachialis anticus. 

The posterior aponeurotic compartment contains the 
triceps, which covers in the entire posterior surface of 
the humerus and the musculo-spiral nerve before it 
passes anteriorly, as it lies in the musculo-spiral groove 
with the Superior profunda vessels, before it perforates 
the septum to pass into the anterior compartment. It 
also contains the ulnar nerve, ^\a<(^^\k^vx^'^&»s^^^ 
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rior oompartmetit, in contaot with the brachial 
y above. 

lis apoaeurotic investmeiit presents, moreover, two 
rficial openings, by means of which ooUections of 
w blood majf become subcutaneous, one above and 




ipB ; 3, cephalic vei 
wna nerve \ 5, mgdiA 
re; 8, muHciilo-Bpir 

[DDdfli veSBcla; 12, tr 



: 3, brachiftl vessols ; 4, muscolo^cn- 
nervB; 6, brachialis onticuHj 7, ulnar 
nerve; 9, baailie vein, with intarnsl 
iperior protnndtt vaasels i 11, inferior 
ope, with fibrous iuterBCctioii. (Heath.) 



■nal, giving passage to the cutaneona \stra1OQe5 tA 
■taseuJo-epiral nerve, and the other on tkQ m\iex<Qj\ 
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aspect of the arm, giving passage to the basilic vein 
and internal cutaneous nerve. 

A correct knowledge of the relations of the layers 
of these muscles, their aponeuroses, and the courae 
taken by the main vessel and its branches, determineB 
the contents of the Haps in amputation of the upper 
arm. 

Edations of the brachial artery (above bend of elbow). 
— Its course is indicated by a line drawn from the 
junction of the anterior with the posterior two-thirds 
of the axilla, to the centre of the bend of the elbow. 
It is accompanied by venaa comites, which frequently 
interlace and conceal the vessel when cut down upon. 
In front of the vessel is the integument and fascias and 
the median nerve ; externally, median nerve (in uppw 
half), coraco-brachialis, and biceps ; intemaUy, interiud 
cutaneous and ulnar nerves, and in lower half the 
median nerve; posteriorly, lie the brachialis anticus, 
coraco-brachialis, musculo-spiral nerve, and superior 
profunda vessels, separating the middle and long heads 
of the triceps. 

Ligature in the upper third is performed by making 
an incision about two inches in length along the inner 
border of the coraco-brachialis muscles; the subcu- 
taneous tissue and aponeurosis are to be divided, 
taking care to avoid the basilic vein ; then the internal 
cutaneous and ulnar nerves will be found on the inner 
side of the artery, the median externally, and a 
number of venaa comites superficial to, and on each 
side of it. The needle should be applied from wUhvi^ 
outwards. Occasionally two arteries are found lying 
parallel to each other, or placed one over the other, thfi 
posterior lying very deep, the result of a high division; 
under such circumstances it is obvious that it moflt 
be determined by pressure whether one or both com- 
municate with the aneurism or wound. 

In the middle third the vessel is not so easy to tie as 
might be imagined from ita €A\^erficial position ; it ia 
henesith a very dense port oi Vl^^ i^fi«asi»^wA'\& ciSton. 
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apped by the biceps, which structure is very 
.ble beneath the integuments. It is reached by 
.cision along the inner border of this muscle, the 
rm being slightly flexed so as to relax the biceps, 
median nerve is usually first met with, crossing 
vessel; this should be drawn inwards and the 
6 outwards, and the venae comites carefully 
•ated from the trunk before a ligature is applied, 
us instance, as in several others, it is advisable to 
) the incision sHghtly oblique to the real course of 
^essel, as room is gained, and also a better view of 
ieviation from its natural position. The inferior 
inda, if large, or the ulnar nerve, may sometimes 
istaken for this vessel. 

'anchea of the brachial artery. — ^The superior pro^ 
la is given ofl" generaUy opposite the lower border 
16 teres major, and accompanies the musculo-spiral 
e ; the nutritious artery enters the nutrient canal 

the insertion of the coraco-brachialis, and passes 
iwards towards the elbow-joint ; the inferior pro- 
la accompanies the ulnar nerve ; the anaatomotica 
na arises on the inner side, about two inches above 
elbow-joint, and lies between the median nerve 

brachialis anticus, crosses the latter, and finally 
les into two large branches. In applying a 
.Tire to the lower portion of the main trunk, 
position of this vessel is of importance, as it is 
chief means of carrying on the collateral circu- 
n. 

oUateral circulation. — ^After ligature above the 
in of the profunda superior, the posterior circum- 
and subscapular, anastomosing with the ascending 
iches of the profunda, carry on the circulation ; if 
o^ the superior profunda, inosculating with the 
rrent branches of the radial, ulnar, and inter- 
3us, would maintain it. 

he action of the muscles attached to the humerus 
a the fragments in fractures of this bone, is 
jrally as follows ; — If below the insertiOTi oi ^i^Ckfe 
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muscles attached to the bicipital groove, but above the 
insertion of the deltoid, this muscle drags the lower 
fragment upwards and outwards, whilst the former 
set draw the upper fragment towards the trunk. If 
below the insertion of the deltoid, the action of the 
muscles depends upon the direction of the fracture 
— ^that is to say, whether it be oblique or transverse. 

Bearing in mind that the period of union of the 
shaft and its superior epiphysis is about the thirteenth 
year, we have an important diagnostic point, in cases 
of difficulty, between fractures immediately above the 
condyles, separation of the lower epiphysis, and dis- 
location of both radius and ulna baickwards. If the 
fracture exists, the crepitation and ready reduction of 
the bones to their normal position would distingnish 
it from dislocation. Again, if instead of being traoe- 
verse, the fracture of the shaft be oblique, in a 
direction from above downwards and forwards, the 
triceps will draw the lower fragment upwards and 
backwards; if oblique in a contrary direction, the 
lower fragment would be drawn upwards and fo^ 
wards by the brachialis anticus and biceps. OocasioQ- 
ally, however, there is no displacement, in the case of 
the " screw fracture," or fracture en F., which may 
take place from violent muscular action, as in throw- 
ing a cricket-ball.* 

Owing to the attachment of the flexors and exten- 
sors of the wrist and Angers to the condyles, unless 
the forearm be also put up in a bent splint, there is a 
great liability to ununited fracture, as any movement 
of the wrist would tend to displace or rotate the bwer 
fragment. 

* VUlc case in author's practice : Lancet, May n, 1878. 
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SURGICAL ANATOMY OF THE REGION OF THE 

ELBOW. 

rface mor^n^^.— *This region includes the articu- 
ion of the elbow-joint, and its immediate relations, 
d presents for superficial examination four surfaces. 
front a hollow is formed by the muscles attached 

the condyles, within which lies the tendon of the 
»ps, its margin sharp externally, and flattened 
iernally where its fascia is felt passing to the mus- 
lar mass attached to the inner condyle, and below 
lich can be seen or felt the pulsation of the brachial 
iery ; beneath the skin are visible, particularly in 
in persons, the superficial veins of the bend of the 
K)w. On the wiX&r side can be felt the external 
adyle, and the head of the radius \ inteiniaUy, the 
ler condyle; whilst posteriorly, nearer the inner 
an the outer condyle, is the olecranon, with the in- 
•tion of the triceps tendon. 

The mutual relations of these structures to each 
ler should be carefully examined in every position 

the normal arm, il extreme and intermediate 
xion and extension, and in pronation and supina- 
in of the forearm, and in cases of injury compared 
th the opposite side. In complete extension, the 
jcranon is above the level of the condyles ; in 
nifiexion, on the same level ; and in flexion, at a 
fht angle below the level of the condyles. 
Bend of elbow, — Topography, — Anterior aspect, — Be- 
ath the skin, which is thin, lax> and plicated, is the 
bcutaneous ceUular tissue, in which lie the cutane- 
s nerves, separated from an important plexus of 
ins and lymphatics by the superficial aponeurosis. 
16 folds in the skin are constant, and di^i^e^iA \r^\^ 
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triceps; the 2>08ter{or circtimjlex passes through the 
quadrilateral space formed by the two teres muscles, 
long head of triceps, and humerus, and winds round 
the neck of the humerus, supplies the deltoid, and is 
accompanied by the circumflex nerve and veins ; the 
anterior circumflex, a small branch, is supplied to thfe 
articulation beneath the coraco-brachialis and biceps, 
and inosculates with the former. 

Thus, if the vessel be normal, the acromio-thorado 
and thoracica suprema are given off above the pecto- 
ralis minor, the external mammary about opposite 
the middle of this muscle, and the subscapular and 
anterior and posterior circumflex at the lower border 
of the subscapularis muscle. 

Besides the large nervous trunks, branches derived 
from them are met with passing to the muscles cover- 
ing the several walls of the space. Thus, the anterior 
wall is supplied by the loop formed round the first 
part of the artery by the external and internal 
anterior thoracic nerves, the inner wall by the pos- 
terior thoracic, the posterior wall by the subscapular, 
the outer by the circumflex and musculo-cutaneous. 

The lympliatic glands are very numerous, and lie, 
some along the course of the vessels, and some along 
the lower border of the pectoralis major. These glands 
receive the lymphatics of the upper extremity, back, 
and posterior part of neck, the lateral lymphatics of 
the trunk, those of the epigastrium and anterior part 
of thorax, and mammary region. 

Ligature of the axillary artery, — The axillary artery 
may be tied in the first part of its course or in the 
third. 

In the first part it is very deep and difiicult of 
access, but it may be reached, either by an incision 
separating the fibres of the pectoralis major and deltoid, 
or by a semilunar one, extending from a little external 
to the stemo-clavicular joint towards the coracoid 
process, taking care to avoid t\i^ cephalic vein ; next 
the ciavicular fibres of tlie pectoi^^As tcub^qc Tssas^Xsfe 
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divided, the arm adducted, and the pectoralis minor 
drawn down. The costo-coracoid membrane, which is 
next seen on the stretch, must be opened, the cords 
of the plexus drawn outwards, and the axillary vein 
inwards, when the ligature can be passed from within, 
(nUwarda, 

This operation is very difficult and dangerous, from 
the close relation of the axillary and cephalic veins, 
and the acromio-thoracic vessels. 

In the third part the vessel is easily reached. 

The arm is to be extended and supinated, in order 
to throw out the fold of the coraco-brachialis muscle, 
the inner border of which is the guide to the artery, 
and an incision of about three inches in length is to 
be made through the integument, rather nearer the 
anterior than the posterior fold of the axilla, the deep 
fascia being scratched through and the basilic or 
axillary vein avoided ; the artery is seen lying crossed 
by the median nerve, and having the axillary vein to 
ite inner side, and sometimes on it ; these structures 
must be carefully isolated, and the needle passed from 
within, outwards. Occasionally the vessel divides high 
up into the brachial and radial, thus complicating the 
operation of ligature. Again, after division, these 
trunks may reunite by cross branches, and the circu- 
lation continue as freely as before, unless a ligature 
be applied to each. 

On applying a ligature to the axillary artery in its 
third part the following hint may be useful : divide 
the integuments at the junction of the anterior with 
the two posterior thirds of the axilla, look for the 
axillary vein, count two nerves, and next in order is 
the artery. 

Collateral circulation after ligature of the axillary, — 
Ligature of the axillary artery in the upper part of 
the first portion of its course, above the giving off of 
the acromial thoracic, may be regarded as equivalent 
to ligature of the subclavian in t\ie tlixrd "paH cJl 
its course (vide '^Ligature of SubcAaviau"^. ^^ ^^'^ 
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the inner, the brachial artery, with its venae comites, 
and the median nerve. 

The brachial artery at the bend of the dbato lies in 
the middle of this space, at first superficial, and afte^ 
wards, before it divides, deep, and opposite the coro- 
noid process forms the radial and ulnar, and has the 
following relations : — In /nmt, integument and super- 
ficial fascia, median basilic vein, bicipital fascia; 
extemaUi/y tendon of biceps ; intemaUj/, median nerve ; 
posteriorly, the brachialis anticus. 

The lymphoHca are both superficial and deep, the 
former lying upon the aponeurosis, and communi- 
cating with one or more large glands immediately over 
the anterior aspect of the inner condyle ; these glands 
become enlarged in poisoned wounds of the finger, 
and indurated in constitutional syphilis. The deep 
lymphatics follow the course of the arteries. 

This aspect of the region is of the highest surgical 
importance, as, in the operation of bleeding from the 
median ba^c vein, there is a chance of wounding the 
brachial artery; in the event of such an accident 
occurring, either an aneurismal varix, or varicose 
aneurism, or a diffuse or circumscribed traumatic 
aneurism, might be the result. Arterial haemorrhage 
from wounds in this region can be generally controlled 
by extreme flexion of the arm, aided by a pad of lint 
or small roller. Owing to the great number of inosca- 
lating vessels lying round the joint, there is consider- 
able chance of secondary haemorrhage. 

The posterior aspect of the region of the elbow 
presents for examination the olecranon process of the 
ulna, between which and the integument is a bursa ; 
external to the olecranon can be felt the articulatian 
of the head of the radius with the capitellum ; and 
internally a deep depression, between it and the pro- 
jecting inner condyle, in which lies the ulnar nerre 
and posterior ulnar recurrent artery, passing between 
the two heads of the flexor carpi ulnaris. The posi- 
tion oi this nerve must \>q \>oni<& m xomd in resection 
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16 elbow-joint, &nd it must be carefully separated, 
hooked out of the way in the course of the opera- 
, to avoid injury. The artery is only protected in 
operation by the bracbialis anticus, so that, after 
bones are divided, the knife must be used can- 




ph^c vein ; 3, basilic v 
miBOulo-spirttl nerve ; 4, , _, 

IS oomitea J 6, anastomotica magna; 7, radial rHumrvfLi; ^ 
dikn vela ; A, biceps ; B, tricops ; c, supiualor longua and 
enaoi carpi rtKUalis longior (the divieioa between tlism Ib not 
deot enougli) ; A origin b of Seiara and pronators; B, capEnle 
Joint; r, extensor carpi radialiB loi^ar; a,pronalor teres; 
•ndnator lougns 1 I, tendon of biceps {beneal£ which is the 
Mulis antioDB and the capsule), 

afy. The great vascolarity of the region of th« 
v-joint is, no doubt, one cause oi the 1 
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attending its eTCcistou, the inoecnlating branches bdi^ 
tlie superior and iiiferior profundiB, anastomotia 
magna, anterior and poBterior nlnar recurrent, inUr 
osseoua recurrent, and radial recurrent. It is worthy 
of notice that the nutrient vessek of the hmDenu, 
radiuB, and ulna run towards the elbow-joint. I 

Vertical gectum through the dboK-joint. — Skin ami I 
integument, containing the superficial veins and I 




Fi);. 34,— LoDgitudinal BectioQ of Elbow-jomt. (One-li*lI.) 

I, biceps; a, braohialis anticua: 3, musculo- spiral nerve 1 4, ropi- I 
natur lougus ; 5, supinntor braiisj 6, exteusor caipi ndtuii 
longior ; 7. extensor corpi ulnaris ; 8, tric«pB. | 

nerves ah'eady described, aponeuroeisof arm, Bujanata 
longus, pronator teres, brachial arteiy and veins, txA 
median nerve and musculo-spiral nerve, extensor cai{i 
ni rffftlia longior, tendon of bic«^, brachialis antidu. 
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lator brevia, flexor carpi radialis, extensor carpi 
ilia brevior, external and internal lateral ligaments, 
T sublimis, ulnar nerve, extensor carpi uinaris, 
T carpi uinaris, anconeus, olecranon, and olecranon 
a, and then the integument. 

le €^liciUalion of the elbow-joint admits of flexion 
extension, and, the direction of the articular sur- 
1 not being parallel to a line drawn through the 
.vie, it follows that the axis of the forearm is not 
umouB with that of the arm, the trochlear surface 
g lower down than the capitellum. The ligameTUa 
.ecting the bones of the joint are very strong— 
ely, an anterior, a posterior, and two lateral, 
st there is a very large synovial membrane, the 




Fig. 3S. Vertical Rcchon of Elbow. (On«-haIf.) 

Dator teres ; 3, median nerve \ 3, flexor ctupt radklie ; 4, 
nuJ lateral ligament i 5, nlnur nerre 1 6, olecranoQ 1 7, tendon 
ricepe 1 S, oncoiienB ; 9, exCeneor carpi radialis longiori lo. 
ddolis tujticDS; II, radikl Qerre; 12, supinator longns i 13. 
Ion o( biceps. 

igement of which, in diseases of the articulation, 
» the swelling to take place posteriorly on either 
of the olecranon, and anteriorly at the bottom of 
old at the bend of the elbow. 
•aeturei of iht kumerv^, in the region of the joint, 
isDtly implicate it, and are to be di^mg>asJa%\ 
(UdooAiaon by there not being tbe cWug© vr Vwa 
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normal relation of three bony processes — viz,, the ole- 
cranon, epicondyle, and epitrochlea. The internal 
condyle should be midway between the last rib and 
the iliac crest, as the arm hangs by the side. In ex- 
tension of the forearm, the olecranon is about an inch 
away from the internal condyle, and on the same level 
with it — in flexion at a right angle it is an inch and 
a half away from it and below it. Almost any form of 
dislocation may exist, but the most common is that of 
both bones of the forearm backwards, the strength of 
the lateral ligaments being a great obstacle to lateral 
displacement. 

The dislocations to which the articulations of the 
elbow- joint are liable are, in the first place, of both 
radius and ulna, backwards, outwards, inwards, fo^ 
wards; of the radius only, forwards and backwards; 
and of the ulna only, backwards. The difficulties in 
the diagnosis of these several conditions are frequently 
enhanced from the complication with fracture or 
separation of the epiphyses, the union of which with 
the shaft takes place as follows : — the outer condyle 
and both portions of the articulating extremity of the 
humerus at the sixteenth or seventeenth year, the inner 
condyle at the eighteenth year, whilst the superior 
articular extremities of the radius and ulna unite 
with their shafts at puberty. It may be here re- 
marked that it is not the complete dislocations or 
fractures which are difficult to diagnose, but the in- 
complete or partial. 



x} 
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SURGICAL ANATOMY OF THE FOREARM. 

Swrface Truirhings, — The front of the forearm, or 
ante-brachial region, may be described as lying 
between the lower margin of that assigned to the 
elbow and the first fold seen in front of the wrist- 
joint. In shape it is that of a flattened cone, which 
varies in form according as the limb is pronated or 
supinated, the roundness of its lateral boundaries 
being due to the flexors and pronator teres on the 
inner, and the supinators and extensors on the outer. 
The bones, the radius, and ulna are capable of being 
felt almost entirely throughout the region, particularly 
the ulna, the posterior border of which is subcutaneous 
from the olecranon to the styloid process ; the radius, 
however, has its shaft thickly covered with muscles, 
and is felt with greater difficulty, and the several 
tendons of the muscles clothing them are readily seen 
on putting them in action. The radial and ulnar 
pulses are seen in the lower part, while the radial can 
be felt in the upper along the inner border of the 
mass of muscles at the radial side. 

Topography. — Beneath the skin, which is thin and 
smooth, and provided with hairs, the subcutaneous 
fascia is met with, containing a good deal of fat, in 
which lie the superficial veins and cutaneous nerves 
and lymphatics. Beneath this layer is the ante- 
brachial aponeurosis, continuous with that already 
described at the elbow. It is dense, tough, and by 
its prolongation forms fibrous sheaths for the muscles 
and other structures of the region. This general 
ante-brachial aponeurosis may be considered as form- 
ing into two cluef compartments, attached bu^'c^^ \/^ 
the T&dius and ulna,; thus the anterior \a \iQivjLTA^^\ii 
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the anterior lamina, the anterior surfaces of the radin^, 
ulna, and interosseous membrane, and the posterior hj 
the posterior surface of these bones and the inter- 
osseous membrane, and by the aponeurosis. 

The anterior of these compartments contains, from 
the surface to the interosseous membrane, the integu- 
ment of the forearm, aponeurosis, the radial vessels 
and nerves, lying in a cellular interspace between the 
radial and ulnar mass of muscles, pronator teres as 
far as the middle third, palmaris longus, flexor carpi 
radialis and ulnaris, on the inner aspect, and the 
supinator longus, esiensor carpi radialis, longior and 
brevier, on the outer aspect, beneath which muscles 
are the supinator brevis, the flexor subKmis digitorum, 
median nerve, and ulnar vessels and nerve, flexor pro- 
fundus, and flexor longus pollicis, lying on the bones 
and interosseous membrane. In the lower third, the 
tendons of the muscles passing to the wrist lie over 
the pronator quadratus, and upon the membrane itself 
the anterior interosseous vessels and nerves. 

The posterior compartment contains from the surface 
to the bones the extensor communis digitorum, slightly 
covered in above by the extensor carpi radialis longior, 
and lower down, lying along the extensor carpi radialis 
brevier, extensor minimi digiti, extensor carpi ulnaris, 
and anconeus. The second layer comprises the exten- 
sor ossis metacarpi, primi and secundi internodii 
pollicis, the extensor indicis, and the posterior inter- 
osseous vessels and nerves. The es±ensors of the 
thumb will be seen to form a sort of spiral round 
the lower part of the radius ; they are enclosed in a 
sheath which is very liable to be the seat of severe 
teno-synovitis, especially met with in reapers and 
labourers. 

delations of the radial artery in the forearm. — Sup- 
posing the vessel to be normal, a line drawn from the 
middle of the bend of the elbow to the inner side of 
the styloid process of the radius represents its cowtm 
in the upper third ; it is coneeiaXfe^Vj ^i)aa ^^^ ^i the 
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r longus, &nd lies on the tendon of the bicepe, 
and in a bed of fat and cellular tisfue, in relation 
with some muscular branches of the miisculo-Bpiial 
nerve, and on the supinator breris. In the middle 
third it lies between the tendons of the flexor carpi 
radialis and supinator lon^s, having the radial nerve 




Fig. 36. — Section through the Middle of the Riglit Foreu-m. 



extensoies carpi mdiolia longii 



fundus di^tonuni 14, ^. 

16, poelenor iuteroBwooa vetaeh and 
intemodii poUiuis. 



I and nerra 1 3, radial vesBBlB and 
I, HUpinator longns ; 5, fleiOT carpi 
a: T. flexor sublimia digitorumi S. 
and breyior; 
tacMpi pollicisi II, ulnar v. 
innia digitorumi 13, flexor 
carpi alnsrlB ; 15, median ui 



r,.3 



to its outer side, and 00 the pronator teiea KnA. %»I<i 
head of ttexor eublimia. In the inferior t^iii. \^'\s»& 
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the same tendons on either side, whilst it rests upon 
the flexor longus pollicis, pronator quadratus, and 
radius. It is accompanied throughout by venae comites. 

To tie tlie radial artery, — ^The vessel is readily 
secured throughout its course, and any incisions made 
through the integument along the margin of the 
supinator or its tendon would reach it, but its deliga- 
tion on the upper third is only required in cases of 
wound, which, in such instances, would be enlarged, 
and the vessel tied above and below the point of 
injury. The vessel is liable to several irregularities, 
the most common of which is a high origin from the 
brachial, when it lies often merely subcutaneous and 
can be seen pulsating throughout its course. 

Relations of the ulnar artery in the forea/rm, — 
Arising at the bifurcation of the brachial, it runs 
obUquely downwards, on the ulnar side of the arm 
towards the radial side of the pisiform bone, and in its 
upper third it is covered by the pronator teres, flexor 
carpi radialis, palmaris longus, and flexor sublimis, 
and having on its inner side the flexor carpi ulnaris, 
on its outer the flexor sublimis, and resting on the 
brachialis anticus. In the lower two-thirds, it is 
covered in by the fasciae ; on its inner side are the 
flexor carpi ulnaris and ulnar nerve, on its outer the 
flexor sublimis, and it rests on the flexor prof undiis ; 
venae comites accompany it throughout. This vessel 
occasionally arises high up, when it also lies im- 
mediately beneath the integument and fasdse, un- 
covered by muscles. The same remarks, with regard 
to tying it in the upper third of the arm, may be 
made as have been in the case of the radial. It is 
very difficult to secure in its upper third, owing to 
being so covered in by muscles. 

The nerves of the forearm are cutaneous and deep, 

the former being branches of the external and internal 

cutaneous as far as the wrist, of the lesser internal 

cutaneoxia and muscvdo-spiidi, ^nd in the lower third 

of the ulnar and radial. 
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The musculoHspiral enters the forearm between the 
brachialis anticus and supinator longus, and after 
breaking up in the supinator brevis is distributed to 
the extensors and supinators ; the median enters the 
forearm between the two heads of the pronator teres, 
and is accompanied by a vessel, the comes nervi 
mediani, which is occasionally of considerable size, 
and may form one of the chief supplies to the palm ; 
the ulnar enters the forearm between the two heads 
of the flexor carpi ulnaris, and accompanies the uLiar 
artery. 

In amputation through the upper third of ths /ore- 
arm the flaps would contain the structures as/oUotvs ;— 
In the anterior, integument and superficial veins and 
nerves, the flexor carpi radialis, supinator longus, 
palmaris longus, flexor carpi ulnaris, extensor carpi 
radialis longior, pronator teres, flexor sublimis and 
profundus, and the radial, ulnar, and anterior inter- 
osseous vessels and nerves. The posterior, the extensor 
carpi radialis brevier, supinator brevis, and the ulnar 
and common extensor of the fingers, with the poste- 
rior interosseous vessels and nerves, integuments, and 
superficial veins and nerves. The vessels requiring 
ligature are the radial and ulnar, which will be found 
just beneath the integument, the anterior and posterior 
interosseous, which retract along the interosseous 
membrane, and perhaps the comes nervi mediani. 

In performing the flap amputation the bones should 
be placed midway between pronation and supination ; 
and, in cases of simple fracture of one or both bones, 
the same position' must be maintained, as they are 
then most nearly parallel and furthest separated from 
each other, and there is less chance of any union 
between them. Moreover, owing to the tendency to 
motion that exists between these bones, a false joint 
may be the result unless accurate adaptation and 
perfect rest be maintained. 

The/ra^ctures which occur in the ioTeartsv wc^ ^JckR^a 
affecting either one or both .bones and t\iS\i -^TQ^ft^sa^®** 
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If the coronoid process be fractured — ^a rare accident^ 
dependent on muscular action or dislocation — that 
amount of flexion performed by the brachialis anticus 
is necessarily lost ; symptoms of fracture of the olecra- 
non are obvious, and the powerful action of the triceps 
in separating the fragments accounts for the rarity of 
bony union; moreover, the articulation is generally 
opened. If the neck of the radius be fractured, a 
result of direct violence, the diagnosis is obscure, and 
must be deduced from the want of power of voluntary 
pronation and supination. 

The action of the musdes of the forearm upon frag- 
ments is well marked in such a case as fracture of the 
shaft of the radius alone. Thus, supposing it broken 
about its centre, the upper fragment is drawn forwards 
by the biceps, inwards by the pronator teres; the 
lower fragment is pronated and drawn downwards and 
inwards by the pronator quadratus, and its styloid 
process tilted upwards by the supinator longus. In 
fractures of both bones the action of the muscles often 
causes great deformity. 
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SURGICAL ANATOMY OF THE REGION OF THE 

WRIST. 

Surf (ice Tnarhings, — Beneath the integument are 
seen the cutaneous veins and the tendons of the 
muscles acting on the wrist and fingers, the anterior 
ones being most evident in flexion of the hand or 
clenching the flst, especially the palmaris longus and 
flexor carpi radialis ; the posterior ^ in extension of the 
wrist or fingers, and in extension of the thumb. The 
position of the styloid processes of the radius and ulna 
can be felt, the former lower down than the latter ; 
the relation of these processes, however, is altered 
during pronation and supination. In front of the 
styloid process of the radius is the root of the thumb 
and prominence of the scaphoid, and on the inner side 
is the pisiform bone, with the tendon of the flexor 
carpi ulnaris attached to it. The pulsations of the 
radial and ulnar arteries can be easily felt and 
generally seen : the former on the radial side of the 
flexor carpi radialis ; the latter on the radial side of 
the flexor carpi ulnaris. 

Topography, — Beneath the skin is the subcutaneous 
cellular tissue, free from fat, and lying in it are the 
cutaneous vessels, nerves, and lymphatics. The apo- 
neurosis is a continuation of that forming the sheath 
of the muscles of the forearm, which is remarkable at 
the wrist as being very strong, and affording special 
channels for the passage of the tendons of the muscles 
of the forearm. It consists of two portions — ^an ante- 
rior, very thick and strong (anterior annular liga- 
ment), continuous with the deep fascia of the forearm, 
which is attached to the pisiform, unciform radius.^ 
scaphoid and trapezium, receiving an. exlj^^cx:^V^TlQll^i^Ev^ 
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tendon of the palmaris lougns, and (onning an aich 
between tlie thenar and hfpothenar regions; snd 1 
posterior, dense, and formed of drcnlar and longi- 
tadinal bundles of tiasne attached to the olna, couo- 
form, pisiform bones, to the radius, and to the several 
eminences on its dorsal aspect, which separate the 
extenacnr tendons, and thns Form six compartment, 
each lined with a separate synovial membrane. 

AiUerior region of tonst. — The first layer of strno- 
tures beneath the integument and aponeorods of tbs 




I, nliur Teasels ; 3, ulnar nerTB s 
profundna digitonun end fleior ! 
annular ligamant : 4, cnt tendoa 0! palmftriB longna ; t'w 
lunar bone ; 6, 8he»th tor flexor oarpl radialia ; 7, radi*! ori 
of annular Ugamect 1 8, 10, sheath for extensor ( 
aod primi intemodii pollids; g, radial TSiaQlfi; i 
ifl, sneath of extensor Becnndi Intemodii pollicifl 1 i-^, buk^juau^ 
14, sheath of eiteneor carpi radialia, longlor and breviori 15, 
sheath of eiteneor conunnaJB and iadicstor; 16, aemjlnnari 17. 
nnoifamij 18, 91, cnneiform ; i^, sheath of extensor, minimi 
digitij 30, sheath of extensor caija olnarifl ; aa, piaifonn.' 

wrist, followed from the radial towards the olnu 
side, consists of — ^the supinator longus, the ndial 
veBBeis, the fexor catpi ladialia and Qalmaiis Xaogos, 
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the former of which perforates the denser portion of 
the annnlar ligament, the ulnar Teasels and noire, 
and the flexor carpi ulnoris. AH these tendons have 
separate sheaths, derived from the annular ligament 
and synovial membranes. The second layer consiBtB 
of the flexor sublimis, enveloped in synovial mem- 
brane, and the median nerve, with its a<%ompanyuig 
artery. The third consists of the flexor longus poUicis 
and the flexor profundus digitorum, having their 
Hynovial sheaths in common with the superficial flexor, 
and close on the bone are the carpal branches of the 
radial and ulnar. 




4, miriMtor lonpiH i tradioBj 6,eilenBorcaipiiadisllfllonglori 
7, nleDBor oupi ndialig breTiotj a, eitensot longns polSdsi 
9, tosphold; 10, extensor commimlB dfgitonim; 11, ■eml-limu'i 
i3,estenMr mlofml digiti) 13, cmieifonn: 14. extensor oupi 
■Inuiii IS, pislfom/; 16, nlnur vessels and nerve; 17, flexor 
eaipl nliutm; <S, flexor brevls minlnii digit!', 10, ulterior 
atunihr Ugunent. (The flexors Bublimlg ud profiiudas occupy 
tbe onflgnmd spue.) 

Tht potterior region. — Between the skin of the 
back of the hand and the fascia are a number of 
superficial veins and cutaneous nerves, derived from 
the radial and dorsal branch of the lihtfix, 'fi«nsa!d(x 
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these is a strong fibrous membnney i^paiently oon- 
ticuoas with the dorsal porticRi of the anmilar liga- 
ment. There is a deeper layer, cov erin g the boneB 
and interosseiy which is blended with the palmar 
aponeoroeis laterall j ; the dorsal tendons pass between 
these layers. Beneath the annnlar ligament are tbe 
six compartments for the following tendons, b^inning 
on the radial side: — (i) extensores ossis metacaipi 
and primi intemodii poUicis; (2) extensores caipi 
radialis, longior and brevior; (3) extekisor secandi 
intemodii pollicis, crossing the two last mentioned 
very obliqaely ; (4) extensores digitomm and indids; 
(5 ) extensor minimi digiti ; (6) extensor carpi nlnaris. 
The tendons of the extensor muscles, having arrived 
at the metacarpo-phalangeal articulation, receive the 
tendons of the lumbricales and interoesei, whilst at 
the first pharyngeal joint they divide into three fas- 
ciculi, the central one being inserted into the base of 
the second phalanx, and the two lateral, passing on 
and reuniting, are inserted into the base of the 
unmial. They have no distinct synovial sheaths. 

The radial artery aJb the wrist can be felt or seen 

beating between the tendons of the flexor carpi radi- 

alis and supinator longus, where it is quite superficial 

and easily secured. Accompanied by venae comites^it 

winds round the outside of the wrist, to gain the first 

interosseous space, when it enters the palm between 

the two heads of the first dorsal interosseous, and is 

crossed by the extensors of the thumb. It is readily 

secured at the base of the well-marked hollow formed 

by these muscles. In disarticulation of the metacarpal 

bone of the thumb it stands a chance of being divided, 

but if the knife be kept close to the bone it can be 

avoided. The most important branch of the radial is 

the superficial volar, which ordinarily lies subcutane- 

ously, and completes the superficial arch. The other 

branches given off at the wrist supply the carpus and 

dorsal aspects of the thumb and first finger. 

7%$ m7iar artery at the ^D^rUt \\a&, 'mtb its veiue 
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comitea, on the tadial side of the flexor carpi ulnarie, 
and 'vrith ite nerve to its inner side. 

Articulatwm of the writtrjomt, — These are the in- 
ferior radin-uloar, the radio-caxpal, which exist be- 
tween the lower end of the radius, and the scaphoid, 
and semi-lunar bones. The synovial membrane of 
this articulation is also extended over the cimeiform 
bone and the inter'articular fibroKJortilage between 
the ulna and that bone ; the inter-carpal ajid carpo- 
metacarpal joints, which include the anterior articular 
surf&cee of the cuneiform, semilunar, and scaphoid, 
the entire unciform, os magnum, aud trapezoid, with 




-Section of Carpiu, through the Middle. (Two-tliirda.) 

.•.« breviHj 3, ulnar ybsbbIb and 
□ a proFondus ] 5, median Dsrve; 6, 

,, ,, .ar cupi r&dia!ia ; S, thenar musoles -. 

^ _~ ^. _.„. jiBtAcarpal booe; 10, eitBiisor oesia metACBrpt 
pollicis; II, trapezima; la, BxtBDsor primi iDtemodii polliclaf 
13, rftdjol vesMlsi 14, BiteoBar carpi ndialis longior; 15. tm- 
pessoid; 16, extemtil carpi radialie ^viorj i^, osmaguutui iS, 
extoneor indicis; 19, exteuaor commuuiB digitpruni! ao, unci- 
Ioiql; gi, extBoaorniiuirai digiti I 23, extensor carpi ulnariG. 

the bases of the four inner metacupals, have a common 
synovial membrane, whilst the pisiform and the tra- 
pezium have one each. OF these articulations the 
most important to the surgeon is the radio-carpal, as 
dislocation of the band and carpus {roni f^b 'c«£t.'aa> 
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either backwards or f orvardB, takes place Iiere. More- 
over, amputation is occasionally performed at this 

Fracture of the radius just above the articulatioo 
(Collea'e fracture) is almost always transrorse, and in 
young subjects the lower epiphyaia is occasioiutllj 




■Fig. 4a — Lon^tudlual section of th« Wrist-Joint, throngli tin 
RadiuB and Middle Finger. (One-ha!f.) 

I, sit«Dsor primi' <Dtsmodii poIlicJB; 3, aeml-Inuu' bone; 3, <* 
msgnum; 4, miiUlo meiatarsal bona j 5, first phslsmt ; 6, Becono 
phailuix J 7, pranator quadratna ; 8, umalar ligunent ; 9, adductor 
poUicifl. 

separated. In these injuries the defonaity is veB, 
marked ; the combined action of the supinator longus, 
fl of thumb, and raSaX. «x!iiWi»or6 rf the tttW 
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causes the lower fragment to make a partial rota- 
tion on its transverse axis. 

In examining the lower end of the forearm, in 
cases of injury, it must be remembered that the head 
of the ulna is prominent in pronatioriy and its styloid 
process in supination^ owing to the rotation of the 
radius at its inferior radio-ulnar articulation. 

Ampliation at the wrist-joint may be performed 
either by a semilunar dorsal flap, and an anterior^ 
formed from the palm, or by rectangular flaps. The 
Imife may get notched against the pisiform bone, so 
tihat some little neatness is necessary in avoiding it. 
The styloid processes of the radius and ulna require 
xemoval, and the vessels which would be ligatured 
axe the superficialis volse, some branches of the ulnar 
in palm, and perhaps an abnormal median. 

For the operation of excision of the joint, an accu- 
xrate knowledge of its component parts and relations 
is of the utmost importance, as this excision, like that 
of the ankle, reduces itself to an anatomical problem 
——viz., to remove the disease, and at the same time to 
preserve to the hand the tendons passing from the 
to it, and if possible to retain their functions. 



o 2 
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SUKGICAL ANATOMY OF THE HAND. 



PALMAB BEGION. 

Surface markings. — ^This region extends from the 
. wrist to the web of the fingers. It is concave, and 
presents two muscular eminences : one on the radial 
side, due to the mass of muscles acting on the thumb, 
called the thenar prominence, and the other due to 
muscles of the little finger, the hypothenar. The 
intermediate space is marked by several furrows, in- 
dicating the more marked flexions of the hand, one of 
which, the oblique central one, Kes almost in the 
course of the supei'ficial palmar arch. The deep palmar 
arch may be referred to the surface marking, by an 
imaginary line drawn between the centres of those 
circles which form the bases of the thenar and hypo- 
thenar eminences. The root of each finger presents 
a longitudinal depression, placed in front of the su- 
perior extremity of the first phalanx. The bifurca- 
tion of the digital vessels takes place a little nearer 
the palm than the web of the fingers, and their 
course is subsequently along the under lateral aspects 
of the digits. 

The skin is very thick and adherent and very sensi- 
tive, notwithstanding the horny condition it acquires 
in those who have much manual labour, and it is fur- 
rowed by ridges, in which He the orifices of the sweat 
ducts. The great vascularity of the skin of the pahn 
predisposes this region to the occurrence of erectile 
tumours. 

Topography. — The subcutaneous tissue is full of 

lobulated fat ; beneath the fat and cellular tissue is 

the palmar fascia, paxtic\x\M:\^ %\iTOTi!^ va its central 
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fasciculus, and into the posterior portion of wliich is 
inserted the palmaria longus, opposite the heads of the 
metacarpal bones it divides into four slips, which slips 
tbemselTes divide into two processes, attached to the 
sides of the first phalanx, giving passage to the flexor 
tendons, whilst the intermediate spaces transmit the 




I, Inferior fold; 2, middle fold j 3, Buperiorfold; 4, ulnar arlcry; 
5, radial BrtOTj; 6, Bnperficialia yolie; 7, deep fwlnist arch ; 8, 
aoperficial palmar arcti. 

digital vessels and nerves. Vertical septa pass down 
and divide the central set of palmar musclea {Tam-U^i^i 
thenu- and b^potbenar, the expansion of ' ' 
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fascia covering which is very thin. It will be observed 
that there is a great diflference between the superficial 
and deep surfaces of the fascia; the former being 
rough and coarse, whilst the deep is polished and 
shining, owing to the reflection on to it of the bursal 
tissue of the sheaths of the tendons. This palmar 
aponeurosis is frequently the seat of contraction which 
implicates the fingers. The Httle palmaris brevis 
muscle is attached to the skin and ulnar portion of 
the central portion of the aponeurosis. 

On removing the palmar fascia the underlying 
structures are met with in the following order, dissect- 
ing down to the metacarpus. Commencing with the 
thenar eminence, beneath the fascial covering, He the 
superficialis volse artery, abductor pollicis, opponens 
pollicis, and radial head of short flexor of thumb, 
tendon of flexor longus pollicis, ulnar head of flexor 
brevis pollicis, princeps pollicis, and radialis indids 
arteries, metacarpal bone of thumb, trapezium, and 
tendon of flexor carpi radialis. 

In the middle segment of the palm, between the 
central fasciculus of the palmar fascia and the anterior 
annular Kgament, with which the fascia is continuous, 
lie the superficial palmar arch and its digital branches, 
and the ulnar nerve, the median nerve, with its digital 
branches, the tendons of the flexor sublimis and pro- 
fundus digitorum, with which latter are associated the 
lumbricales (these muscles enclosed in their synovial 
sheaths), lie under the annular ligament, next a layer 
of fibrous tissue separating these from the deep arch, 
the deep branch of the ulnar artery, the adductor of 
thumb and interossei, whose tendons, with those of 
the lumbricales, pass into the general dorsal aponeu- 
rosis, and lastly, the metacarpus. 

Beneath the palmar fascia of the hypothena/r emi- 
nence lie the palmaris brevis, some cutaneous vessels 
and nerves, the abductor and flexor brevis, minimi 
digiti, the commencemexit of the superficial palmar 
arch, with its axjcompanyxiig \3Xri»s Tkssrq^^ ^^^^<i!&s 
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ninimi digiti, deep branch of ulnar artery and nerve, 
ind fifth metacarpal bone. 

The metacarpal bone of the thumb articulates with 
tihe trapezium by a saddle-shaped surface, and its shaft 
is considerably curved anteriorly ; and in amputation 
%t the metacarpo-trapezial joint, the secret of sepa- 
rating the bone neatly consists in abducting it forcibly 
uid dividing the lateral ligaments, of which it is better 
to cut the inner one first. There are several methods 
of performing this operation, but that should always 
be chosen which will leave the greatest amount of 
opposing structure ; as the muscular pad, resulting 
from the flaps, even though it loses its bony support, 
is of great importance when the hypothenar mass of 
muscle is intact, as it will in a great measure retain 
the power of approximation. Care must be taken to 
avoid wounding the trunk of the radial artery, as it 
passes between the two heads of the first dorsal in- 
terosseous muscle, if possible. The metacarpal bones 
of the fingers, having a common synovial membrane 
with their carpal bones, ought, if possible, to be re- 
moved without disarticulation, owing to the liability 
of general suppuration. There is some little difficulty 
attending amputation of the fifth metacarpal bone, 
owing to its double articulation with the os unci- 
forme. 

Synovial membranes of the palm. — These sheaths 
for the flexor tendons are arranged thus, generally : — 
I. That of the flexor longus pollicis, which extends 
from the extremity of the thumb to about half-an- 
inch above the annular ligament. 2. That common 
to the tendons of the flexor sublimis and profundus 
digitorum. It extends from about half-an-inch above 
the annular ligament, and is separated from the pre- 
ceding by the median nerve. It expands in the palm, 
and has three prolongations ; the two first are asso- 
ciated with the tendons of the index and middle 
fingers, and the third is common to the tendons of 
the ring and little Bngera. 
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Palmar ahseesa. — Abscess in the palm, unless opened 
early, is liable to spread up the arm, along the sjuo- 
vial sheaths of the muscles, hy passing beneath the 
annular ligament, the excruciating pain attending jt 
being due to the tenseness of the palmar tBaoK. b 
opening collections of pus in the palm, the positdtMKJ 
the pcdmar arch must be recollected, and the 'ksjh 
should be entered upon the head or neck of tlw 
metacarpal bone, and not between the fingers, so thai 
the bifurcation of the digital artery may be avoided. 

The guper/kuU palmar arch is formed by the ulnar 
artery, which enters the palm on the radial side of 
the pisiform bone, and lies beneath the pahnaiis breris 



I, liypotLeou' muscles; : 
4, 6, II, InmbrlcBles ; : 
apocenrosis; 3, 12, am 



and on the annular ligament. The ulnar nerve is 00 
its inner side, and it is accompanied by vente comitee, 
opposite the position of the intercarpal articulation, it 
sends a branch to join the deep arch, accompanied 
by the deep branch of the ulnar nerve, penetrating 
between the abductor and flexor brevjs minimi digitL 
A.t about this point the sui^ei&i^ ^tuV aammencee; 
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s convexity being forwards, and extending to, and 
radually lessening as it approaches, the interspace 
etween the ball of the thumb and the index finger, 
^here it anastomoses with the superficialis volae, and 
iiiis completes the arch. It supplies the opposed 
ixfaces of the index and middle, of the middle and 
ing, and the entire little finger. The digital branches 
rise from the arch by short common trunks, branch- 
ig in the web of the fingers, and at this Jpot com- 
imiicating branches are given off to the deep arch, 
"he superficial arch is covered by the skin, subcu- 
uieous cellular tissue, and by the palmar fascia, and 
i posteriorly in relation with the superficial and deep 
exors, and the digital branches of the median and 
Inar nerves, the lumbricales and bursal tissue of the 
exor tendons. 

The deep palmar arch is f ormed^by the radial artery, 
rbich enters the palm by the first interosseous space, 
etween the two heads of the first dorsal interosseous 
inscle, and takes a direction from without inwards, 
early transversely, beneath the flexor brevis and 
dductor pollicis — where it gives off the princeps 
ollicis and radialis indicis, which supply the thumb 
nd radial side of the index finger — towards the base 
f the metacarpal bone of the little finger, at which 
oint it anastomoses with the deep branch of the ulnar, 
t gives off interosseous branches and perforating 
•ranches, which pass backwards between the mus- 
olar fibres of the three inner interossei, and inoscu- 
ite with the dorsal interosseous branches. The arch 
I completed by its inosculation with the communi- 
etting branch of the ulnar artery. 

The stmctures which lie between the deep and 
uperficial arches are, the flexor tendons of the fingers 
nd their sheaths, the lumbricales, part of the flexor 
xevis pollicis, and the muscles of the little finger. 
lie deep branch of the ulnar nerve accompanies the 
eep arch. Beneath it are the carpal ends of th^ 
letacarpal hones and the interoBBoi im]^!^^^. ^^^c^^ 
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deep arch ia dtuated aboat half-an-incb nesier tbe 
wrist than the superficial arch. 

In teounde of the palmar arch, if Ugatnre of tiu 
radial and ulnar fail, the circulation is prohaUj 
carried on b^ an enlarged anterior interoBseous at 
comes nervi medioni, and ligature of the bnushitl 
most be had recourse to. Owing to the introdudiin 
however, of antiseptics and Esmarch's bloodlea 
method, a dissection should be, if possible, made dun 




— Anterior Aspect of Fisgen. 
I ; 3, fleior profundus digiloru 



; 7, point 01 
gitaJ TMwll 



to the injured vessel, and its bleeding point second 
by a double ligature, as in any other part of the body 
{vide case by Author : Laficet, Oct. 1883). 

Bursal swellings are commonly met with in assocu- 
£1011 with the synovial sb^iit,^ ci^ *0&& b^xia Siss^&iBt 
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1 the palm, and generally communicate beneath the 
nnular ligament, with the continuation of these 
kieaths in the forearm. 

In the>^era the skin is very thick, particularly on 
be palmar aspect, highly vascular, and freely supplied 
dth nerve-fibres. The subcutaneous tissue contains 

good deal of fat ; beneath this tissue is the sheath 
r theca of the flexor tendons, an osseo-flbrous canal, 
3rmed by the phalanges and a dense tube of flbrous 
ussue, disposed in circular and oblique bands, very 
bin immediately opposite the flexures, and perforated 
t the roots of the fingers for the passage of vessels 
nd cellular tissue. The sheath is very thin on the 
almar aspect of the ungual phalanx, and purulent 
[ifiltration into it is common at this point. The 
.exor tendons which lie in the sheath are those of the 
lexer sublimis {jperforatus), attached by two slips to 
he sides of the second phalanges, and those of the 
Lexor profundus (jperforans), which divides them, and 
3 inserted into the base of the ungual. The canal is 
ined with a synovial membrane, which is reflected 
•n to the tendons. Slender tendinous filaments, 
ailed vincuia, connect these tendons to the walls of 
he canal. On the dorsum there is a strong aponeu- 
osis formed by the extensor tendons, further 
trengthened by the expansion of the interossei and 
ombricales. The common extensor passes on to the 
econd phalangeal articulation, opposite which it 
livides into three fasciculi, the central one being 
oserted into the base of the second phalanx, whilst 
he two lateral slips reunite and pass on, to be inserted 
ito the base of the ungual. 

The synovial sheaths of the flexor tendons of the 
humb and little finger communicate with the common 
heath, whilst those of the other three do not, a fact 
rhich accounts for the greater frequency of suppura- 
Lon in the common sheath when whitlow occurs in 
ither of them. 

In excision of the phalangeal artic\>\suY>\QT^ '^ ^& 
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necesBaiy to retain as much as poesble of the draal 
aponeurosis, in order that the power of extension na; 
be afterwards preserved. In ditariiculation of » 
phalanx, it must be remembered that immediately tk 
lateral ligament is divided the joint is opened, snd 
that this lateral ligament does not coincide with tbe 
palmar fold of the digit, but is a little in front of it, 
so that the guide for entering the knife is the eeami 
fold in the skin seen on the dorsal aspect d the 
joint. 




Fig. 44.— Donal Aipeot of Fingers. (One-third.) 

I, 3, diglttii articulations and their coireBpauding stia folds : 3.4. 
Istenl liguneutB ; 5, commoa eiteneor tendon ; 6, 7. InnibriiMH 
KDd intproBBsi teodons ; 8, splitting of eiteiiBor tendon ; g, doreil 



The veaseU supplying the fingers, with the thumb, 
are derived from the digital branches of the radial 
and ulnar arteries. The arteries anatomoee m; 
freelj in the pulp and matrix of the nail. The veina 
accompany the arberiea aa4 ^Ma -^o^uitnK^-j , Md. form 
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dderable plexus, passing along the back of the 
i into the veins of the back of the hand. 

digital nerves are derived from the radial 
1, and ulnar. The branches of the radial are 
3d to the posterior surfaces of the thumb and 

middle, and ring fingers; those from the 
1 to the palmar surfaces of the same digits, and 
:rom the ulnar to the inner half of the ring and 
ides of the Httle finger. 

occUion of the first phalanx of the thumb is 
t of reduction, and if reduced, of being main- 
in position, owing to the great power exerted 
mass of muscles forming the ball of the thumb, 
> the fact that when the phalanx lies on the 
aspect of the metacarpal bone, the narrow head 
latter becomes constricted by the two terminal 
[nents of the flexor brevis pollicis, the tendons 
eh are further strengthened by the conjoined 
JD. of the adductor and abductor. 
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CHAPTER V. 

SURGICAL ANATOMY OF THE ABDOMEN. 

On commencing the surgical anatomy of the abdomen, 
it is advisable to point out the relations of the con- 
tents of this cavity to the surface of the body, considenir 
tions of importance to the surgeon as aids to diagnosis. 
Relations of the viscera to the abdominal partetes,— 
In order to facilitate the description of the abdomen, 
it can be mapped out by certain arbitrary lines into 
nine regions, to which the contained viscera can be 
i*ef erred — a method of reference of considerable use 
in a certain way, but of no great value as beaiing 
upon the subject of Surgical Anatomy, properly so 
called.* These lines are vertical and horizontal, and 
must be regarded as traces of planes, which pass 
entirely through the body ; the vertical passing from 
the seventh costal cartilage to the middle of Poupart's 
ligament, on either side, and the horizontal through 
the level of the ninth costal cartilages, and crests of 
the ilia. The regions thus indicated are called the— 

Bight hypochondriac. Epigastric. Left hypochondiiac 

Bight lumbar. Umbilical. Left lumbar. 

Bight iliac. Hypogastric. Left iliac 

The epigastric region contains the left lobe of the 
liver, part of the anterior surface of the stomach with 
the oesophageal and pyloric orifices, the gastro-hepatic 

* For a detailed account of the relations of the viscera to the 
surface and each other, the reader is referred to Prof. Biaune'* 
"Atlas of Topographical Anatomy «.ttdT sections of froMn bodJea." 
fTxianslsted by Authw.) 
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)mentum, and the foramen of Winslow. As relations 
)f the foramen of Winslow, anteriorly, are the hepatic 
urtery and the hepatic duct ; in the middle, the cystic 
md commencement of the ductus communis chole- 
lochus ; posteriorly, the portal vein, the sympathetic, 
ind right vagus nerve. Behind the stomach is the 
ieeser bag of the peritoneum, second and third por- 
dons of the duodenum, the pancreas, coeliac axis and 
te branches, the superior mesenteric artery and solar 
plexus, the aorta and vena cava, and vertebral column. 

The right hypochondriac region is almost entirely 
Slled up by the right lobe of the liver ; it contains also 
bhe fundus of the gall bladder, a portion of the 
teransverse colon, the tip of the right kidney, and the 
saTOEi-renal capsule. 

The left hypochondriac region is almost entirely 
Slled by the greater cul-de-sac of the stomach, the 
spleen and gastro-splenic omentum, and occasionally a 
small portion of the left lobe of the liver. Inf eriorly 
it includes the tip of the left kidney and supra-renal 
sapsule, a small portion of the descending colon, and 
bhe tail of the pancreas. 

The umbilical region contains the great omentum, 
bhe transverse colon, the mass of the small intestine, 
bhe mesentery, the aorta, and inferior vena cava. 

The lumbar regions contain convolutions of the 
small intestine, the ascending colon on the right and 
bhe descending on the left, the kidneys and ureters, 
uid a quantity of cellulo-fatty tissue. 

The hypogastric region contains the great omentum, 
bhe small intestine, and the bladder, if distended. 

The ilioG region contains the csecum in the right, 
and the sigmoid flexure in the left, and convolutions 
Df the small intestine. 

It may be stated that in the female the gravid 
uterus occupies several regions in succession, accord- 
ing to the period of gestation. 

The regions of the abdomen will be considered undone 
the heads of — 
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(i) Abdominal parietes; (2) Sach poertioiis of the 
abdominal cavity and its contents as are of practiol 
surgical importance ; (3) Pelvis. 

ABDOMINAL PAJUETBS. 

The regions of the abdominal parietes may be 
divided as follows : — (i) Antero-lateral ; (2) Ingmnal,' 
(3) Crural ; (4) Lumbar. 

(i) Anterolateral region of the ahdomen, — Topo- 
graphy. — ^The skin is very lax (excepting at the umbi- 
lical depression), beneath it is the subcutaneous ceUoIar 
tissue and fascia, which latter may be divided into u 
many lamellae as the skill of the dissector permits of; 
two of which, however, may be considered as ain|^ 
for all surgical purposes, the superficial and the deep. 
The superficial lamina is continuous with that of the 
thigh, and glides freely over Poupart's ligament, the 
deep one is firmly attached to it. The position of these 
laminae are clinically interesting, from the fact that 
fluid or gas situated between them will descend towards 
the thigh, but supposing the efi^ision is behind the 
deeper layer it is arrested by Poupart's ligament. These 
fasciae are continuous, and interlace on either side d 
the linea alba, which is seen as a well-marked depres- 
sion, and some of their fibres are attached to it, and in 
the lower portion of the abdomen pass downwards to 
the scrotum, strengthening the suspensory ligament of 
the penis, and giving origin to the dartos {mde '' Ingainal 
Eegion''). In the fat existing between these huniiue 
lie numerous cutaneous branches of the superfioisl 
epigastric and intercostal vessels and nerves. A loose 
layer of cellular tissue separates the deep layer of 
fascia from the external oblique muscle and its aponec- 
rosis. Next in order is the external oblique musde, 
the fibres of origin of which interdigitate with those 
of the serratus magnus and latissimus dorsi, and its 
aponeurosis passes inwards, to be inserted into the iliac 
spine, the linea alba, and Wlaic^ ^Ai^ ^\]^\& csraiats. The 
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<es of this muscle are oblique from above downwards, 
death it lies the internal oblique, separated from it by 
bin cellular membrane, derived originally from the 
abar aponeurosis, and in which lie filaments of the 
rer intercostal and last dorsal nerves ; its tendon is 
erted into the cartilages of the lower ribs, the linea 
a, and ilio-pectineal line, enclosing the rectus for its 
per two-thirds behind, and passing in front of it en- 
)ly for the remaining third. The fibres run in the 
itrary direction to those of the former muscle. The 
nsversalis is separated from it by a thin cellular 
mbrane, and having its origin from the lower ribs 
I lumbar aponeurosis is inserted along the linea alba 
I by the conjoined tendon, the upper three-fourths 
using behind the rectus, and blending with the tendon 
the internal oblique, whilst its lower fourth passes 
front of it. It is separated from the peritoneum by 
» transversalis fascia. The rectus abdominis passes 
iically down the abdominal parietes, on either aide of 
i linea alba, enclosed in a partial sheath, and having 
•ee or four tendinous intersections, which are very 
xlily seen beneath the skin when the muscle is in 
ion. Below it is a little muscle, the pyramidalis, 
ached below to the pubis and inserted into the linea 
iSk, at the junction of the middle with the lower third 
the rectus. The continuity of the thin aponeurotic 
oinse, which exist between the abdominal muscles, 
bh the lumbar aponeuroses, accounts for the occa- 
nal pointing of lumbar abscess in the parietes, above 
upart's ligament, or at the edge of the rectus. The 
^ epigastric artery, with its veins, after passing 
\ween the peritoneum and transversalis fascia, gets 
bind it, and, entering its fibres, freely anastomoses 
bh the superior epigastric from the internal mammary, 
dch vessel itself enters the rectus below the cartilages 
the eighth or ninth ribs. Between the transversalis 
ida and the peritoneum is the sub-peritoneal cellular 
gae. The peritoneum itself closely lines this re^oiv 
the abdominal walJ^ excepting for a dciorVi ^\».TiQ.^ 
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above the pubes, where its attachment is very lax— a 
circumstance taken advantage of in puncture of the 
bladder in this region. 

The abdominal muscles are separated from one 
another by a lamina of cellular tissue, which favours 
the effusion of fluids, and the laxity of the sub-peri- 
toneal layer explains reduction en masse or en bloc of a 
hernia, which, instead of having been replaced wiihin 
the peritoneal cavity, has been pushed back, unreduced, 
between either the muscles themselves or between the 
fascia transversalis and the peritoneum. 

Operations for the removal of abdominal tumouis 
and for paracentesis abdominis are performed in the 
mesial line, as the simple structure of the linea alba, 
presenting no layers, does not admit of infiltration into 
muscular aponeurosis or sheaths. In the operation of 
paracentesis the parietal layer of the peritoneum only 
would be involved ; but in operations on €ui ovarian 
cysty for example, both parietal and visceral are 
divided. In the case, however, of the incision through 
the parietes made for the application of ligatures to the 
iliac arteries, the abdominal muscles and fascia trans- 
versalis are divided, whilst the peritoneum is kept 
entire. The resilience of the walls of this region 
allows of the ready manipulation of its contents, with 
a view to diagnosis. Penetrating wounds are fre- 
quently followed by hernial protrusion, on account of 
the laxity of their cicatrices. 

In the linea alba, between the two recti, is the 
uimbUicus, 

Umbilical hemice, of which there are several 
varieties, may be thus classified: — i. Congenital, 
which is a prolapse of the intestine into the cord, 
possessing no peritoneal covering. 2. In children, 
occurring from about the first to the fourth month, 
the coverings are the skin, the cicatricial membrane 
of the umbilical depression and the peritoneum ; the 
fascia propria is so thin as to be almost unappredable. 
J. In adults, several YaT\fet\aa «k^ tsi^^ '^tk as regards 
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)e of the opening and the contents. The 
may merely admit the finger tip, or the 
and may be passed through it. As regards 
srings, they are generally the same — skin, 
leous cellular tissue, cicatricial tissue of the 
1 aperture, fascia propria, sac, and sub-peri- 
)llular tissue. But these again may vary in 
or in some cases be wanting, 
mtents are most frequently omentum and the 
se colon, small intestine without omentum, or 
structures at the same time. In operating 
igulated umbilical hernia, it is of importance 
. the constriction downwards or inwards, and 
?ds or outwards and downwards. In adults 
da invariably contains omentum, which must 
>d upwards, in order to get at the intestine. 



V 2, 
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SURGICAL ANATOMY OF THE INGUINAL BEGION. 

This important region is the seat of operation in 
cases of inguinal hernia, for ligature of the external 
iliac and epigastric arteries, and the pointing of 
abscesses of the iliac fossae. 

Surface markings, — This region (the inferior pa^ 
tion of the antero-lateral region of the abdomen) may 
be indicated superiorly by a line drawn from tl» 
anterior superior spine of the ilium to the mesial line 
of the body internally, and the mesial Hne itself 
below Poupart's ligament. Between the bony promi- 
nences, the anterior superior spine externally, and tie 
crest of the pubes internally, is a curved furaow, with 
its convexity downwards, indicating the fold of the 
groin, and the position of Poupart's ligament. Jost 
above the pubes can be felt the external abdominal 
ring, and the structures forming the cord are readily 
recognizable. 

The student should pass his finger up into the 
external ring without using any force, by tucking up 
the scrotal tissue upwards along the cord, in order to 
ascertain under what positions of the leg the examina- 
tion of the canal could be most readily made, and the 
exact relations of the structures composing it. 

Topography, — The skin of this region is freely 
supplied with hairs, which must be carefully shaved 
off before an operation is undertaken. Beneath it is 
the superficial fascia, readily divisible into two layers, 
and between which lie the cutaneous vessels and lym- 
phatics, the deep layer being closely attached to 
Poupart's ligament and to the crest of the ilium. The 
superficial layer of this fascia is freely movable over 
the subjacent aponeurosva, «*. cvxcvoos^iNaaft which is 
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ken advantage of by tbd surgeon in making his 
cdaions down apon a strangulated henua, when. 




f fascia (reflected) ; b, desper layer of fuoi& 
°-'-' '- *■-'— '-*' -■-^-' -J the 



eztenul oblique ; c, inguinal lymphatic gluids ; d, Bnperfiolal 
eficiimflei iliac artery \ t, auperfiuial epieutno arterjr i / bd- 
perior exteraal pudic artery ; g, Poupart^ ligament ; A, iater- 
oalnnuiar iaaeia, ; i, external al>domiiiai ring j it, arciiona fibres 
of aztenial oblique ; 1, internal eaphena Tein ; fa, lenumiiVpB.- 
phstiD^jaDib; n, itio-iBgaiaal nerve ; o, aaplieD 
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owing to this laxity, by pinching up a fold of integu- 
ment and transfixing it, he obtains a linear indsion, 
which does not include either sac or gut. It is, moie- 
over, taken advantage of in introducing the needles in 
Wood's operation for the radical cure. Between these 
layers of fascia are the lymphatics, transmitting the 
ducts from the external genitals, the termination of 
the ilio-hypogastric and ilio-inguinal nerves, and three 
superficial branches of the common femoral artery— 
viz., the superficial epigastric, superficial circumflex 
iliac, and superficial external pudic, with their aooom- 
panying veins. In plastic operations for the relief of 
extroversion of the bladder, the superficial epigastric 
should be carefully preserved to nourish the flaps. 
Beneath the deep layer of the superficial fascia is the 
aponeurosis of the external oblique ; its lower portion, 
by its union with the fascia lata and deep fasda, forms 
the crural arch, which extends from the anterior 
superior spine of the ilium to the spine of the pubes, 
having also an attachment to the ilio-pectineAl line 
(Gimbernat*s ligament). The attax;hment to the ilio- 
pectineal line is strengthened by a triangular band of 
fibres passing upwards and inwards towards the lines 
alba, behind the inner pillar of the external ring. It 
will be noticed that extension and abduction of the 
leg renders the crural arch tense, so that in the exami- 
nation of the parts or in the application of the toa;u, 
the external abdominal ring must be relaxed by flexion 
and adduction. The two pillars of the external ring 
are bound together by a set of aponeurotic fibres, which 
interlace, more or less, over the whole of the inner 
part of this region, constituting the irUercolwrnnar 
lands, from which a fascia is derived, forming a cover- 
ing to the emerging cord — ^the iTUercolurn/ruir or external 
spermatic fascia. It is the weakness or giving way of 
these bands which favours the hernial protrusion. The 
inner pillar of the ring is fiat and riband-shaped, 
whilst the outer is sickle-shaped and thick, and upon 
it the cord or round "^gamfcxA. t^\&. '^\i^2K^^!^«qo- 
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Dsurosie of the external oblique is a cellular interval 
separating it from the muscular fibres of the internal 
oblique, and the cotyoined tendon of this muscle and 
the transversalia, this latter passing in front of the 
rectus and pyramidalis to the linea alba and pubes ; 




t, aponeoroBis of external oblique ; 2, conjained tendon of interns! 
oblique imd tranaversalis : 3, fasiia tranaversalis, forming pos- 
terior wall of inguinal canaT; 4, PoupBrt'a ligamonl; 5. nttsch- 
ment of fascia trans Tersalis to outer udgo of rectus muscle ; 6. 
ezlOTBBl spermatio fsBcia 1 7, eapliena vein ; 8, extamal oblique 
muMle; 9, ilio-inguinai nerve; 10, fascia trauaTOrsalia j 11, 
■ttaclmient of faecia lata to crural arch; 12, eitem&l '««.\\ lA 
ornnl canal ; 13, anterior wait of cmral cuulI, ccA. m% \dxiwA 
oattnrdg to diapUy the caoat. 
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blended with the lower fibres of the internal oblique 
and transversalis are the fibres of the cremaster miude, 
on which the ilio-inguinal nerve lies. Beneath the 
internal oblique is a second cellular layer separatiiig 
this muscle ht)m the fibres of the transversalis, which 
forms an arch over the cord, and beneath this arch is 
the spout-like prolongation of the transversalis fascia 
{the in/undibuli/orm) investing it. Behind the trans- 
versalis and the rectus is the truisversalis fascia, doflslj 
lining them, and here forming with the subperitoneal 
aponeurosis the posterior layer of the sheath of the 
latter muscle ; in its lower fourth it is attached to the 
under surface of the crural arch, becoming contmuoiis 
with the fascia iliaca. Beneath this fascia is the 
parietal layer of the peritoneum. 

The position of the deep epigastric vessels can be 
easily seen, lying beneath the transversalis fascia and 
the peritoneum, and passing obliquely upwards and 
inwards, to gain the under surface of the rectos at 
about its lower third, and internal to the cord. 

Before describing the inguinal canal, we must obtain 
a correct idea of the disposition of the peritoneum, and 
its method of application to the posterior aspect of the 
region, where we observe the thjcee fossettes which play 
so important a rdle in the relations of inguinal hemiffi. 

These may be considered as external, middle, and 
internal. On examining the internal aspect of the 
region, it will be noticed that there are several struc- 
tures lying beneath the peritoneum, which raise it, 
and they are, the epigastric artery, the obliterated 
umbilical artery, and the urachus, whilst between 
these are the fossse above mentioned, and they corre- 
spond to the two orifices of the inguinal canal, the 
external and internal abdominal rings. 

The internal fossette (supra-pubic) corresponds to 

the space between the symphysis and spine of the 

pubis. The external is the larger and deeper, and the 

peritoneum may be most readily stripped off, displaj- 

ing the cord, which lies iniervarV^ «sA\xi\«rw^i, 
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L of the irttemal abdominal ring is 
L dimple-li^e depression in the peri- 
I, indicating the closure of its vaginal process, 
alow this IS a furrow showing the position of 



6-3^^ 




^ 47. — DiiBection of tha Lower Part of the Abdominal 
Wall from within, the peritoneum having been removed. 
(Wood.)^ 

VXtOrnal iliac art^rj; b, epi^aatnc iui«iy; c, border of tho 
pottoricH' part of tbe sheath of the rectuB (fold of Douglu) j d, 
Widaiiied tendon in the triangta of Heaselbaohj e, poBtarioc 
nnace of rectus ; /, fascia tnusversalis i g, vas d«faiaaa\ K. 
utic TeaHcU; i, obliCsnited hjriogaslTio Ki^eT]', k, X^i^- 
la eraraJ liaga ; I, intenuJ kbdbimukl liTkS. 
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Poupart's ligament, and below this again a depression 
over the crural ring. 

The cords of tlie obliterated hypogastric arteries are 
seen as ridges, passing upwards towards the oinbilicas, 
forming the margins of the superior false ligaments of 
the bladder, and between them lie the remains of the 
unichus. Beneath the peritoneum is seen the loose 
subperitoneal fascia, in which lie the deep epigastric 
and circumflex ilii vessels, the latter running along 
the deep surface of the crural arch. 

Parts cmicemed in inguinal hernia, — Inguinal 
hernia is described as being oblique or direct, with 
reference to the inguinal canal; and external or 
internal, with reference to its position to the deep 
epigastric vessels. 

The inguinal canal is an oblique channel, about an 
inch and a half long in the male, and about two 
inches in the female, owing to the greater breadth of 
the pelvis, and its openings are the internal and ex- 
ternal abdominal rings ; the relation of the internal or 
deep ring to the surface is indicated by a point taken 
about half or three-quarters of an inch above the 
centre of Poupart's ligament, along a line at right 
angles to it. This internal ring is an oval opening 
in the fascia transversalis, transmitting the cord in 
the male and the round ligament in the female, and 
is bounded above and externally by the arched fibres 
of the transversalis muscle, and internally by the 
deep epigastric vessels. From the edges of the ring 
the infundibuliform fascia is given off, which sur- 
rounds the structures forming the cord. As r^ards 
the surface, the position of the internal ring is in the 
male about one inch above and external to the 
external ring, and in the female about ai^ inch and a 
quarter, owing to the greater breadth of the pelvis. 

Tlie hou/ndaries of the inguinal canal are — Infrcnt^ 

the integument and superficial fascia, the aponeurosis 

of external oblique, the internal oblique for its outer 

third, and a small portion oi \^3ft cteai3MBi\«c, B^K^ui^ 



OF THE INGUINAL REGION. 219 

the conjoined tendon, triangular fascia, transversalis 
fascia, subperitoneal fat, and peritoneum. Above, the 
fibres of the internal oblique and transversalis ; and 
bdoWy Poupart's ligament and the fascia transversalis. 

Obliqiie or external inguinal hernia follows the 
course of the spermatic cord or round Hgament, pass- 
ing through both rings. 

TAe coverings of an oblique inguinal hernia are the 
same as those of the cord — viz., from without in- 
wards: — (i) Integument. (2) Superficial fascia. (3) 
Inter-columnar fascia. (4) Cremaster muscle. (5) 
Infundibuliform fascia. (6) Subserous cellular tissue. 
(7) Peritoneum {sac). If the intestine passes into the 
scrotum, it is called complete ; if retained in the canal, 
incomplete, or bubonocele. 

In cases of strangulation, the constriction is caused 
by the sac, some portion of either of the rings, or if in 
the canal, by the fibres of the internal oblique or trans- 
versalis, and any incision for the rehef of the stricture 
should be made upwards, to avoid wounding the deep 
epigastric vessels or spermatic cord, which in this 
form of hernia lie — the former to the inside of the 
neck of the sac, and the latter directly behind it. 

Varieties, — Oblique inguinal hernia is Hable to 
varieties, known as congenital, infantile, and encysted. 
In the congenital form the pouch of peritoneum 
which accompanies the cord and testis in its descent 
during foetal Hfe remains patent, and the gut falls 
into this pouch, and thus lies in contact with the 
testicle. (In congenital hydrocele the condition of 
the parts is the same.) 

In the infantile form, the peritoneal pouch is only 
partially obliterated, and the sac descends along the 
inguinal canal into the scrotum, behind the pouch ; 
hence there are three layers of peritoneum in front of 
the gut and its proper investment — ^viz., two of the 
tunica vaginalis testis, and the sac itself. 

Direct or internal inguinal hernia dtSftT«» \xv ^'a* 
course from oblique, in not passing tYirow^ ^i\l^ Vrax^t 
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ring, but through the space known as the triangle ti 
Heoselhach, the bounduiies (^ which are— tfxfonuJ^, 
the epigastric artery ; intemaUy, the outer edge of ti« 
rectns ; and tn/frrit^/^, Foapart's ligament. llhisqiHe 
is filled is on its inner two-thirds by the oonjouwd 
tendon, and for the rest hy the fascia transvenala. 
Any hernial protrusion through this intervid and 
emerging from the extenjal ring, wonld have the deep 
epigastric artery eztemaj to its sac, and the sper- 
matic cord internal and postericn-. This form rf 
rupture may either force its way through the eon- 
joined tendon, or push it before it. 





cantinnous witli tbe tunicSi rannklls pro- 

tunica TOgin&liB testis. longed in front of the 

Coverings of direct inguimd hernia. — The same it 
those already given in the case of the oblique variety, 
with the exception that tbe conjoined tendon takes 
the place of the cremaster, the infundibuliform fosci> 
being replaced by that portion of the fascia trana- 
peraalis behind or i.aim.ediB.tely contiguous to the oon- 
jcaaed tendon. 
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The seat of stricture, in strangulation, is either at 
the neck of the sac, at the external ring, or is due to 
the fissured edges of the conjoined tendon. The 
incision for its relief is to he made upwards. 

The parts divided in operation for strangulated 
inguinal hernia would he those between the outer 
ring and the gut, and the sac, if so indicated by the 
nature of the case, and when reached, the constriction 
itself. 

Strwstures to he avoided, — The deep epigastric vessels 
and the cord. 

Tie position of the deep epigastric artery with regard 
to the abdominal parietes is pretty much that of the 
superficial epigastric vessels seen beneath the integu- 
ments, and its course is indicated by a line drawn 
from a point a little internal to the centre of Poupart's 
ligament to about the middle of the space between the 
umbilicus and symphysis pubis. 
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SURGICAL ANATOMY OF THE CRURAL REGION. 

In works on Descriptive Anatomy this region is 
generally described and dissected as belonging to the 
lower limb; but as its surgical relations essentially 
concern those of the contents of the abdomen, and as 
it has so many points in common with it, besides 
forming, by its deep aspect, part of the abdominal 
parietes, it has been thought advisable to introduce it 
here, and to refer back to it again when describing the 
superior femoral region.* 

The boundaries of this region are — above, the crural 
arch ; externally , a line passing from the anterior iliac 
spine to the trochanter major ; internally, the promi- 
nence of the adductor longus ; and below, a line drawn 
through the point of meeting of the sartorius and 
adductors. These several muscular eminences enclose 
an irregular triangular space, sloping towards the 
centre, in which lie the common femoral vessels ; it is 
the seat of crural or femoral hernia, which appears at 
the inner and upper part. 

Topography. — Beneath the skin is the superficial 
layer of superficial fascia, continuous with that over 
the abdomen^ containing a good deal of fat, in which lie 
the superficial circumflexa ilii, epigastric and external 
pudic vessels; filaments from the external, internal, 
and middle cutaneous, genito-crural and ilio-inguinal 
nerves, lymphatic glands, and ducts. It mil be 
noticed that the lymphatic ganglia in the axis of the 
thigh are those which become enlarged in ulcers or 
injuries of the lower Hmb, whilst the upper series, 

* This plan has been adopted by Malgaigne, and latterly by 
Tillaux, and seems to the Awthox Wve tjvo%X, ti^XxosX* 
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which lies in the fold of the groin, receive the lym- 
phatics of the genital organs, the lower part of the 
abdominal walls, the buttock and anus, and become 
affected in venereAl com'plaints. Below this layer is 
the deep portion of the superficial fascia attached to 
Poupart's ligament, and to the margins of the saphenous 
opening, forming a spout-like prolongation over the 
internal saphena vein as it lies in this opening. That por- 
tion of the superficial fascia which closes in the saphenic 
opening, is called the cnhriforrri fascia, from its 
numerous perforations, due to the passage of lym- 
phatic ducts and the superficial vessels already named. 
T)ief(i8cia lata is next seen, a dense aponeurotic struc- 
ture, attached by an outer or iliac portion to the crest 
and anterior spine of the ilium ; and blended with the 
lower edge of Poupart's ligament to the spine of the 
pubes and the ilio-pectineal line, where it unites with 
Gimbernat's ligament. This portion of the fascia lata 
forms a falciform process, which passes in front of the 
sheath of the vessels, and is the outer pillar of the 
saphenic opening. The inner portion, or pubic, is 
attached along the inferior outlet of the pelvis, and is 
there connected with the perineal fasciae and penis, 
andy passing behind the femoral vessels, becomes 
attached to the ilio-pectineal line, being thus connected 
with Gimbemat's ligament, the falciform process of 
the iliac portion, the fascia iliaca, and the capsule of 
the hip-joint. It is through this opening that the 
internal saphena vein passes to join the common 
femoral vein. 

The crural canal, — Below the fascia lata attached 
along Poupart's ligament is the anterior layer of the 
theath of the vessels, a process of the fascia transver- 
salis emerging from beneath the crural arch. The 
posterior portion of this sheath is formed by the fascia 
iliaca, and it will be seen that it occupies the space 
between the psoas muscle and Gimbemat's ligament. 
If the crural arch be pulled upwards a dense band of 
fibres will be seen connecting the upper Xa.'^et ol ^'^ 
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sheath with the crund arch, and reaching from the 
peoaa to Gimbemat's ligameat and the conjdued 
tendon. This is the deep e^v/ral arch. The sheath ia 
divided into three compartmentB, separated by distiiui 
proceRses. The inner compartment is teraied the 
crural canal. The interval between tbe femora] vein 
in its compartment and the curved edge of Oimbemat'e 
ligament is the crural ring, the other boundaries of 
which are — ahove, the deep crural arch ; behind, iKo- 
pectineal line, origin of pectineus, and attachment of 
pubic portion of fascia lata. On passing the finger 




>rl>yerof sheath of TesselB (tnai- 
runkl nerre i 4, external porliai of 
etweeu femoiu vein, uid 6, cnnl 



if sheath of veaaeU. 



into the crural ring the inferior portion of Qimbemat's 
ligament can be felt along the ilio-pectineal line, am- 
eiderably behind the ring. The crural ring is blocked 
in above by a thin fascia derived from the subperito- 
neal, termed the septwrrv crurol*, ■w\att t 
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iucts of glands. The normal crural canal is usually 
xx^upied by a lymphatic gland. 

In the employment of taxis, for the reduction of a 
zrural hernia, it must be remembered that the direc> 
iion of the crural canal is downwards, and slightly 
fbruxirds and outwards ; and that, in order to relai 
bhe orifices of this canal, the thigh must be flexed 
apon the pelvis, adducted and rotated inwards. 

The course taken by a crural hernia is as follows : — 
First, passing into the femoral ring, it descends verti- 
cally in the femoral canal as far as the saphenic open- 
ing ; next, being here prevented from passing further 
by the sheath of the vessels, it is directed forwards, 
and subsequently- upwards, upon the external pillar of 
the opening and Poupart's ligament. 

The coverings of a crural hernia are — sac, subserous 
areolar tissue, septum crurale, sheath of vessels, cribri- 
form fascia, superficial fascia, and the integuments. 

The seat of stricture may either be the sac itself, or 
the junction of the falciform process with Gimbemat's 
ligament, or the outer margin of the saphenous 
opening ; and, in dividing the stricture, the incision 
is to be made upwards and inwards. 

An irregular course of the obturator artery, should 
it arise by a common trunk with the deep epigastric, 
bears a very important relation to the crural ring, 
and its course along the border of Gimbemat's liga- 
ment, in order to gain the thyroid foramen. In this 
case the neck of the hernial sac would be surrounded 
by an arterial ring, and, in an operation for the relief 
of strangulation, might run risk of being wounded. 
Practically, however, it would probably recede, unless 
the knife were roughly pushed past the posterior 
aspect of the ring. 

Besides herniae, the fold of the groin is the seat of 
other tumou/rs, of which an accurate knowledge of the 
anatomy of the region affords the chief help towards 
the diagnosis; such as aneurism, the pointing oi %. 
peoas abscess^ an in^amed lymphatic ^asi^i) c^^^^ 
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enlargement of the bursK beneath the tendoi 
paoes, which is often connected with the h 
r poedbly gununiU&. 
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SURGICAL ANATOMY OF THE PERITONEUM. 

For a detailed account of the distribution of this mem- 
brane, reference is made to works on descriptive ana- 
tomy ; * hence it is proposed merely to call attention to 
points which are associated with surgical procedure. 
Like all serous membranes, it consists of a parietal and 
a visceral layer. In its normal condition — ^that is, in 
health — these layers are in apposition, and a real cavity 
does not exist ; but, in the event of the collection of 
fluids, such as urine, blood, ascitic fluid, or of gas, the 
cavity may be enormously distended. Certain of the 
viscera are but partially invested ; some are external 
to it, and in the instance of the liver and spleen it is 
hardly correct to state that they are enclosed in the 
peritoneal cavity, since they are in reality below and 
external to it ; the small intestine, however, may be re- 
garded as lying within it. The great point of difler- 
ence in the sexes is that the peritoneum in the female 
is not a closed sac, the external extremity of the 
Fallopian tube communicating with it, with which are 
associated some important pathological conditions. 

Parietal layer, — This covers the internal aspect of 
the abdominal walls, and any wound penetrating the 
<5avity must involve it, although it does not follow 
that such a wound must implicate any viscus or 
portion of viscus to which the visceral layer is applied ; 
as Dupuytren has observed, the weapon or instrument 
jnay pass between the intestinal coils. 

The parietal peritoneum varies in its consistency in 

• The reader is referred to the masterly researches of F. Treves, 
'wrhich have not only added to pre-existing knowledge of the i^^yv- 
tonenm, but opened up an utterly new 6e\d oi "^«iX\iQ\o^^^ «xA. 
surgical intereat 
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the several portions of its application. Thus, aloe 
linea alba, and at the umbilicus, it is excessively thi 
adherent ; hence the existence of a sac to an uml 
hernia has been denied by some. Anatomically : 
tainly exists, although possibly may not be met 
in an operation on protruded intestine. It is very 
in the lumbar region and iliac fossae, and is here w 
or opalescent in colour, and has beneath it a a 
fatty lamina, rendering it very mobile, of which a 
tage is taken in ligature of the vessels. Moreove: 
cellulo-fatty zone is frequently the seat of phlegm 
inflammation or collections of pus in abscesses 
ciated with the lumbar or iliac regions. 

Formation of the sac of a hernia. — ^The pa 
layer is very loosely applied to certain portions c 
abdominal walls, and, being at these points freely/ 
able, may be displaced in two ways — first, by ini 
pressure due to the intestines, and, secondly, b 
traction exercised by the fatty processes deve 
beneath the peritoneum, especially in the neigl: 
hood of the rings or weaker portions of the wa 
the cavity or at some abnormal pouch, into wh 
portion of gut may find its way. This pouch, orig 
formed by displacement and subsequently by distc 
of the parietal peritoneum, constitutes the sac 
hernia. It is at first of greater calibre at its coi 
nication with the abdomen than at its distal extrc 
but, in proportion as the protrusion increases, its 
alters, and the latter increases in dimension, whiL 
orifice of communication decreases, becomes nan 
and constitutes the neck of the sac. The 
of the sac varies in size and texture ; it may be 
small, or, according to the size of the rupture, 
great size. Again, if the protrusion be recent, in a] 
ance it is thin and transparent, or it may be 
mously thickened, laminated in structure, and 
arborescently formed vessels in it. This is an impc 
factor in the recognition oi th.Q saA in the operati< 
strangulated bernia. A. Verr^ xm^"^ "Wyssaa ^ 
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lated either by the neck of the sac, or by the rings or 
tissues it passes through, and hence arise important con- 
siderations as to surgical proceedings for its relief. In 
the former case, an operation must divide the sac, and 
hence, of course, open the peritoneal cavity ; whereas in 
the latter the constricting structures external to it are 
to be divided. The diagnosis of the nature of the offend- 
ing constriction is a point which wiU be found dis- 
cussed in all works on general surgery, and though it is 
possibly better to avoid opening the sac, it is almost in- 
variably done, and modern methods ignore its dangers. 

It is always better to add to a herniotomy, a 
radical cure — ^that is, the abscission of the sac and 
the stitching of its cut edges together, and after the. 
return of this sutured peritoneum into the abdominal 
cavity, the approximation of the pillars of the external 
ring by- silk or metal stitches. 

Visceral layer, — The chief points of surgical interest 
are as follow : — Certain viscera, the kidneys, the second 
and third portions of the duodenum, and the pancreas, 
lie behind it, and in space which may be (felled the retro- 
peritoneal, and are surrounded by a quantity of loose 
cellular tissue, which may be the seat of abscess, 
effusions of blood, urine, or of growths. Other viscera 
are partially invested, the csecum, first part of the 
rectum, ascending and descending colon, particularly 
the latter, and advantage is taken of this of perform- 
ing lumbar colotomy, without running the risk of in- 
volving the peritoneum. In cases where the viscera 
are completely invested, a union of the membrane 
forms a fold which fixes the gut to the abdominal 
parietes, termed a mesentery. These mesenteries are 
the meso-colon, meso-rectum, and sometimes a meso- 
csecum ; they are very short, and hold these viscera 
firmly in their places; hence it is that they are so 
rarely met with as hernial protrusions. 

The mesentery proper — that is to say, that attaching 
the small intestine to the spinal coloism. — ^^JSlotw^ ^ 
very free mobility in the intestine, and VieTL<&^\^\a «iXx£VQ^ 
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always a content of hemise. The mesentery extends 
in an oblique direction from above downwards, and 
from left to right, extending from the second lumbar 
vertebra to the right sacro-2iac synchondrosis. 

Enveloped by it at its base are the aorta and inferior 
cava, the mesenteric vessels, a large number of lym- 
phatics, nerves and cellular tissue ; it contains, ako, 
some muscular fibres, and the formation of the above- 
mentioned eperon in abnormal anus is considerably due 
to their contraction. 

The mesentery may be the seat of a large number 
of growths. 

The omenta, — Of these, the great omentum is of chief 
practical interest. Attached above to the stomach and 
transverse colon, its free border descends in the 
adult to the inlet of the true pelvis, and is situated 
rather to the left than the right of the abdominal 
cavity, possibly explaining the greater frequency of 
epiplocele on the left than on the right side. It be- 
comes in certain instances enormously loaded with fat. 
It is liable to many forms of disease, malignant, tuber- 
cular, <&c. 

The fact of the great omentum lying in front of the 
coils of the small intestine explains why in wounds of 
the anterior wall of the abdomen with protrusion, this 
membrane usually presents as well as the gut, and 
covers it, and for the same reason it is met with in 
adult umbilical hernia. In certain hernial protrusions, 
particularly crural of long standing, the omentum 
constitutes its only content, and may become stran- 
gulated. It, moreover, often forms bands, which 
within the abdominal cavity or within the sac are the 
cause of stricture. 

The stomach, — Relations as regards the surfojct, — ^K 

the viscus is empty, its two surfaces are directed 

anteriorly and posteriorly, but during distension it is 

possible that a kind of rotation upon its long axis takes 

place, so that its anterioT svxrls^cfe W^omes superior, 

or nearly so. This long aioE \s Tia\. Vc»TaWsii^\s^ 
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oblique in a direction from above downwards and 
from left to right ; hence the pylorus lies considerably 
below the level of the cardiac extremity. Of course 
the stomach is accessible only in its anterior aspect, 
and when empty corresponds with the anterior attach- 
ments of the diaphragm, with the anterior surface of 
the left lobe of the liver, with the inner surfaces of 
the Sth, 6th, 7th, 8th, and 9th left ribs, and with the 
anterior wall of the abdomen. Tillaux points out that 
the anterior aspect of the stomach is directly accessible 
only in a triangular space, whose base is downwards, 
and corresponds with the greater curvature (or, what 
is the same thing, to a line drawn transversely across 
the abdomen joining the cartilages of the 9th ribs), 
and whose sides are formed, on the right by the left 
lobe of the liver, and on the left by the edges of the 
left false ribs.* It is in this free area that gastrotomy 
and gastrostomy should be performed. It is a point of 
considerable importance to recollect that the stomach 
is very vascular, and that an incision into its texture 
bleeds a great deal, whereas in the event of a false 
diagnosis as to the viscus dealt with in such an opera- 
tion as above mentioned — the colon, for instance, 
being cut into — there is no haemorrhage. And the 
converse of this may be stated ; the stomach has been 
mistaken for the colon. 

The 'pylorus has been excised on several occasions 
for malignant growth, with but temporary advantage 
as yet. The position of the pylorus is very variable, 
but it may be stated that as a rule it is to be found 
in the epigastric region, and that it usually occupies 
the extreme limit of the side of the right hypochon- 
drium. 

Small intestine, — The duodenvmi is the most fixed 
portion of the entire intestine, and situated deeply in 
front of the vertebral column, and is never met with 
in hernial protrusions. The jejunum cannot surgically 

* Tillaux: " Traits d'Anat. Topog.;* x^^^, ^, 1^. 
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be separated from the Uewm., and the rest of the small 
intestine is well termed tYiQ j^uTvo-ileum, As regards 
the relations of the small intestine, it is almost 
impossible to give them with any accuracy, mobUe as 
its coils are, subject to processes going on within them, 
to the contractile influences of the diaphragm and 
abdominal muscles. It may be, however, stated that 
it rarely occupies the epigastric region, and that it in 
general corresponds with the umbilical, hypogastric', 
lumbar, and iliac fossae. In the vertical position of the 
body, it passes into the pelvic cavity. The convolu- 
tions of the small intestine are invariably in relation 
with the abdominal parietes ; hence, in wounds or 
hemise, the great omentum, which almost always 
covers them, is involved. It is well to remember 
the arrangement of the vessels of the great omentum, 
how subject they are to enlargement, especially in the 
pressure exerted by ovarian or uterine tumours, and 
how carefully they must be avoided. The length of 
the small intestine is about 20 feet, and is of consider- 
ably larger volume at its commencement than at its 
termination. In addition to forming the contents of 
hernia, the surgical interest of the smaU intestine 
extends to wounds and internal obstructions, and the 
performance of operations for their relief. Diverti- 
cula are occasionally met with, which may be the 
seat of inflammation resulting in abscess and flstula, 
or, by becoming adherent to neighbouring structures, 
form cicatricial bands which cause internal obstruction. 
As regards the coats of the small intestine, the 
peritoneal surgically plays the most important part 
in the healing of wounds of the intestine, since 
union does not take place unless the serous coats are 
in apposition, and several cleverly devised sutures are 
used for the purpose, notably that known as Lem- 
berths, &c., which are described in surgical works. 

Intestinal obstructions are to be detected and 
relieved by opening t\ie ab^omsvi m ^Vl^ mesial line 
for choice (laparotomy)^ paa^ng \^^\iaxA NRnS^Jiaai *^ 
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cavity, and thoroughly examining the gut itself and 
any natural apertures, such as the foramen of Winslow, 
of the rings, and fossettes (p. 216), the condition of 
the mesenteries, and there searching for bands, diver- 
ticula or adhesions. 

Enterotomy is an operation whereby the intestine 
is opened for the relief of obstruction, and may be 
performed either in the inguinal or iliac regions, and 
preferably on the right side. 

Enterectomy signifies an operation whereby a por- 
tion of the intestine is resected, the cut edges subse- 
quently united, or stitched to an abdominal wound. 

Large intestine, — This is in length about one-fifth 
of the small intestine, and is very different in appear- 
ance, owing to its muscular bands, direction, saccula- 
tions, and fixity, this latter, in addition to its colour, 
which is somewhat yellow, being of importance in the 
diagnosis of the nature of the intestine involved in 
the event of wounds purposely or accidentally made 
in the abdominal parietes. It is rarely met with in 
hernial protrusions. 

Its course, — It commences in the right iliac fossa 
in the c«ecum, and passes directly upwards to the gall- 
bladder, then, passing transversely across the abdomen, 
it gains the lower extremity of the spleen, — then passes 
vertically downwards into the left iliac fossa, forming 
the sigmoid flexure, whence it reaches the mesial line, 
and in the pelvis terminates in the rectum. The 
ascending and descending portions are deeply situated, 
and covered by the small intestine. 

It is divided into csecum, colon, and rectum ; the two 
latter portions will be found described at pp. 265, 266. 

The ccecum when distendeJd occupies the entire 
right iliac fossa, but when empty is covered by 
coils of the small intestine, and it is a point of 
practical importance that, should obstruction exist in 
the small intestine, some distended coil would present 
in a case of enterotomy, whilst in t\ift eveoJ;* cJl S^ 
occurring in the large intestine t\ift \aX»\»«c ^<3v^^ 
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correspond to the abdominal parietes. As regards 
the disposition of the peritoneum, it is most fre- 
quently applied so that it maintains the csecum in 
apposition with the iliac fossa, and rarely forms a 
meso-csecum. 

There is a fact of great surgical importance 
associated with this relation of the peritoneum. 
Owing to the existence of the loose cellular tissne 
behind the csecum, it may happen that this viscus may 
slip beneath the unattached peritoneum, and present 
at the inguinal canal, and be there arrested, thus 
having no sac. Again, owing to another arrangement 
of the peritoneum, whereby the caecum is provided 
with a sac, it may, as in a case under the author's care, 
behave precisely as hernia of the small intestine, and 
be strangulated by its own sac ; such cases are, how- 
ever, very rare.* 

The vermiform appendix is attached to the posterior 
and internal portion of the inferior extremity of the 
csecum, and possesses no mesentery; it is very 
variable in form, length, and dimension, and foreign 
bodies obstructing its communication with the csecom 
set up abscess and acute peritonitis very rapidly. 

Colon, — Vide p. 243. 

The liver. — In weight about 5 lb., occupying the 
whole of the right hypochondrium, part of the 
epigastrium, and generally encroaching on the left 
hypochondrium. Its relation to the lungs is of great 
importance ; separated from the pleura merely by the 
diaphragm, abscesses, or, indeed, hydatid cysts of the 
liver, may readily open into the pleura or lung, and of 
course injuries by stab or gunshot may involve both. 
The organ is covered in by the seventh to the 
eleventh ribs of the right side. 

Normally, the liver does not exceed the cartilages 

* Treves has shown in his College Lectures that there is no 
portion of the csecnm uncovered by peritoneum, and that in all 
cases of suppurative ctecWis, viXieu vm> "VaiWa ■\Ma.% V^^'o. u8ed« the 
BJorgeoTL has been dealing "witti \Yv© msiEtora.'Qft. 
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of the ribs in the lying position, and if on percussion 
it is found to extend below this level, it is probably 
either hypertrophied or pressed downwards by pleu- 
ritic efiusion. 

The gallrUadder corresponds with the anterior 
border of the liver, which presents at this level a sort 
of notch, in which it lies partially overlapped by the 
gland, and covered by the peritoneum. Lying on 
the transverse colon and duodenum, its fundus corre- 
sponds with the right extremity of a line passing 
between the cartilages of the 9th ribs and with the 
border of the 9th right costal cartilage and the exter- 
nal border of the right rectus abdominis muscle. 

The operation of choleocystotomyy for the removal 
of biliary calculi, has been successfully performed in 
this region. 

The spleen is situated in the left hypochondrium, 
and intimately attached to the cardiac extremity of 
the stomach by the gastro-splenic omentum. Normally 
it is about 7 inches in length, 4 in breadth, and 3 in 
thickness, weighing rather less than half a pound. 
Its external surface, convex, smooth, is covered by 
the 9th, Toth, and nth ribs, the diaphragm lying 
between them. 



236 SURGICAL ANATOMY 



SURGICAL ANATOMY OF THE lUAC FOSSA. 
POSTERIOR WALL OF ABDOMEN. 

The iliac fossa forms the inner aspect of the region 
just described, and is of great surgical interest. 'From 
before backwards the structures successively met with 
are — the peritoneum, with the viscera it encloses, the 
subperitoneal fat and cellular tissue, which contains a 
considerable amount of fat (allowing the peritoneum 
to be readily stripped off for ligature of the vessels), 
the common and external iliac arteries and their 
veins, lymphatics, the spermatic or ovarian vessels, 
the ureters, and the fascia iliaca, vas deferens or 
round Hgament. Beneath the fascia is a second 
cellulo-adipose layer, in which are the circumflex ilii 
artery and veins, the iliacus and psoas muscles, in the 
substance of which is the anterior crural nerve ; upon 
the former muscle are seen the external cutaneous 
and the iho-inguinal, and upon the latter the genito- 
crural nerves, and the nutrient vessels derived from 
the iho-lumbar, finally the bone. 

Fascia iliaca. — This structure is of the utmost im- 
portance surgically, as affecting collections of fluid in 
the region. It may be regarded as a continuation of 
the fascia transversalis, it is very dense and tough, 
and by its attachment converts the iUac fossa into an 
osseo-fibrous compartment. It is attached anteriorly 
and externally to the crest of the ihum and Poupart's 
hgament, and behind this it is attached to the internal 
obhque and transversalis. Posteriorly and internally 
it is attached to the superior outlet of the pelvis, 
passing behind t\ie vessft\a axA iqrK\m^ a kmd of 
cellular sheath. BuperioxV^ \^ \a ^.^iXA^^^iS 'Wi 'CckS^VsifissL 
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lip of the iliac crest, to the ilio-lumbar ligament, and 
is continuous with the aponeurosis which covers the 
quadratus lumborum. Inferioriy, just above the 
crural arch, it divides into five laminae, the anterior 
becoming continuous with the transversalis fascia, and 
the posterior forming the aperture through which 
passes the ilio-psoas muscle. 

The peritoneum is very loosely united to the sub- 
jacent tissues. It completely invests the left iliac 
fossa, and the right incompletely on account of the 
presence of the caecum. The subperitoneal cellular 
tissue is very lax, and contains a considerable amount 
of fat, and continuous with that of the abdomen, and 
is the frequent seat of abscess of various kinds, 
efiusions of blood, or urine. Pus developing in this 
tissue has for its limits the fascia transversalis in 
front, the fascia iliaca behind, and Poupart*s ligament 
below, pushing up the peritoneum. It may, however, 
pass along the course of the vessels. 

Vessels. — The common iliacs. — The course taken by 
these vessels, with regard to the surface of the body, is 
from a point just to the left of the umbilicus to the 
centre of Poupart's ligament. After the intestines 
and peritoneum have been raised, it wiU be seen that 
the aorta bifurcates, or does generally, on the left 
side of the fourth lumbar vertebra; consequently 
the vessels of the right and left side differ somewhat 
in length, the right being slightly the longer, and 
lies rather more obliquely across the body of the fifth 
lumbar vertebra. Their length is about two inches, 
more or less, and, passing downwards and outwards, 
at the sacro-iliac synchondrosis divide into external 
and internal iliacs; the vena cava inferior lying to 
the right side, and being formed by the union of the 
two common iliac veins, the right common iliac artery 
crosses their junction, rendering the relation of the 
vessels on the right side more intimate, the vein pro- 
jecting external to the artery above, and bem."^ yd^tm^ 
to it heloWf whilst on the left ade tVi© ve«i>i%9»'^Q^^'^ 



238 SURGICAL ANATOMY 

and internal to its artery. Both are crossed at t 
bifurcation by the ureter. 

The relations of the common iliac of the right 8 
— In front of it, the peritoneum, ileum, sympatl 
plexus, and ureter ; externally, the cava, right com 
iliac vein, psoas magnus ; behind, junction of com 
iliac veins, obturator nerve. On the left side it 
in front, peritoneum, sympathetic, rectum, inf< 
mesenteric artery, ureter; externally, psoas mag: 
internally, left common iliac vein; hehirid, left com 
iliac vein, obturator nerve. 

Ligature of the common iliac artery, — In ordc 
reach this vessel a curved incision is recommei] 
commencing from just above the middle of Poup 
ligament to a point two or three inches above ai 
the inner side of the anterior superior spine, or, < 
mencing from a point close to the anterior sup 
spine, towards the edge of the rectus. The first ind 
divides the integuments ; next, the external obh 
the internal oblique, and the transversalis are t 
divided in succession and to an equal extent. Ben 
this latter is the transversalis fascia, which is t 
carefully pinched up, nicked, and a director insinu 
between it and the peritoneum. It is then U 
divided to the length of the incision in the mus 
care being taken to avoid the deep circumflex 
artery. The peritoneal bag and its contents ar 
be then pulled away towards the middle line, 'w 
the vessel will be seen just above the sacro- 
synchondrosis. The needle is to be passed ^rom un 
outwards. The ureter always comes up with 
peritoneum, and is usually not seen ; on the right 
great care must be used, on account of the posi 
of the left vein beneath the artery, and the right t 
outer side. 

The collateral circulation would be maintaineo 

the inosculation of the lateral sacral and middle sai 

deep epigastric and internal mammary, deep epigcu 

with aortic intercostaAs an^ \vxtq}o^t, >()cl<5> '-^^cAsm 
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and last lumbar, the obturator, with its fellow of the 
opposite side, and the epigastric, gluteal, and sacral, 
hsemorrhoidal of the internal iliac, with the superior 
hsemorrhoidal of the inferior mesenteric, and the 
vesical of the opposite sides, and the uterine and 
ovarian in the female. 

The external iliac artery, — The course of this vessel 
would be indicated on the surface of the body by a 
line extending from either side of the umbilicus to a 
point midway between the anterior superior spine of 
ileum and symphysis pubis. It commences at the 
bifurcation of the common iliac, and extends to the 
crural arch, when it becomes common femoral. 

Its relations are — in fronts intestines and perito- 
neum, a considerable quantity of loose areolar tissue, 
the spermatic vessels, the genito-crural nerve (near 
Poupart's ligament), the circumflexa ilii vein, and a 
chain of lymphatics; externally, the psoas muscle, 
and fascia iliaca ; internally, the external iliac vein, 
vas deferens, and lymphatics; behind, the external 
iliac vein and psoas magnus muscle. 

Ligature of the external iliac. — On anatomical 
grounds there are two distinct processes for applying 
a Hgature to this vessel, and named, after their 
originators. Cooper's and Abernethy*s methods. 

Cooper's method. — In this operation the outer two- 
thirds of the inguinal canal are opened. An incision 
, (curved for preference) is to be made, commencing at 
about half an inch outside the external abdominal 
ring, close to Poupart's ligament, about an inch above 
it, and extending to a point just internal to the 
anterior superior spine of the ilium. When the ten- 
don of the external oblique is come down upon, it 
must be opened to the full extent of the external 
wound, and, on being held aside, the cord, cremaster, 
and lower curved border of the internal oblique are 
seen. The cord and epigastric artery must be care- 
fully pulled inwards, and, after the transversalia f auacia. 
has been divided, the artery can \)e ieW. or ^fe«t^. Tt^a 
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wound must be widely separated by retractors, so as 
to obtain a good view of the vessel, which has the 
genito-crural nerve lying on it, and the circumflex 
iliac vein crossing it, its own vein lying internal to it. 
The needle should be passed round the vessel about 
an inch and a half above Poupart's ligament from 
within, so as to avoid the deep epigastric and circum- 
flex iliac artery, 

Ahemeth'i/a method, — Here the wound is made 
entirely external to the inguinal canal and deep epi- 
gastric, and above and external to the circumflex iUiac 
artery. The incision, crescentic, with its convexity 
downwards, is made between a point about an inch 
above and internal to the superior iliac spine, and 
over about three-quarters of an inch above and half 
an inch external to the middle of Poupart's ligament. 
The structures divided are the integuments, tendon 
of external oblique, internal oblique, and transversalis, 
all to a like extent, until the fascia transversalis is 
met with ; this must be divided on a director or torn 
through, and, as this fascia and the fascia iliaca are 
firmly attached to Poupart's ligament, the vessels are 
not liely to be pulled out of position by its separation. 
The peritoneum is next to be carefully separated and 
held out of the way, when the vessel is seen or felt at 
the brim of the pelvis, when, after scraping through 
its investing areolar tissue, it is readily prepared for 
ligature. 

When the peritoneum and intestines have been 
pulled away from the point where the ligature is to 
be applied, it often happens that neither artery nor 
vein is to be found ; in this case they have followed 
these structures, and will be discovered lying adherent 
to the under surface of the peritoneal bag, with the 
ureter, from which they must be cautiously separated. 
The needle is to be applied /rom within aatwarda. 

Collateral circulation after ligature of the external 

Uiac. — ^The gluteal anastomoses with the extenuJ 

circumflex from the proi\m^^ie^aio^^&\\5wb\Si<yblml^^ 
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with the circumflexa ilii; the obturator, with the 
internal circumflex from the profunda ; the ischiatic, 
with the perforating and circumflex branches of the 
profunda ; the internal pudic, with the superflcial and 
deep external pudic, and the internal circumflex from 
the profunda; and the deep epigastric, with the 
superior epigastric from the internal mammary. 

Beneath the fascia iliaca is a second cellulo-fatty 
layer, which is associated with the tendon of the iliaco- 
psoas, as far as its insertion, and pus forming therein 
would pass beneath the crural arch external to the 
vessels, and point at the internal and superior portion 
of the thigh, at the level of the small trochanter. 
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SURGICAL ANATOMY OF THE LUMBAR REGION. 

The lumbar region forms the posterior portion of 
the abdominal parietes, and is of surgical importance 
from the relation to its anterior aspect of the abdo- 
minal viscera, from the numerous fasciae which enter 
into its formation, and the relation of these fascise to 
abscess, the operations of colotomy, nephrotomy, 
nephro-lithotomy, nephrectomy, nephrorrhaphy, the 
opening of peri-nephritic abscess, <fec. 

The limits or boundaries of the region may be 
defined as follows: — above, the lower border of the 
last rib ; below, the crest of the ilium ; externally, a 
line drawn through the end of the last rib perpen- 
dicularly to the iliac crest ; and internally, the line of 
the spinous processes of the vertebrae. 

Topography, — The integument is tough and thick ; 
the subcutaneous cellular tissue contains a great deal of 
fat, excepting along the middle line. We next see, in 
order, from without inwards, the following structures : 
the aponeurotic origin of the latissimus dorsi and 
serratus posticus inferior, part of the external oblique, 
and common aponeurotic attachment of the internal 
oblique and transversalis, the mass of the erector 
spinae muscles, a considerable number of vessels and 
nerves lying between these muscles, the attachment to 
the transverse processes of the lumbar vertebrae of the 
middle lamina of the aponeurosis of the transversalis 
muscle, the quadratus lumborum muscle and ilio- 
lumbar ligament, branches of the twelfth dorsal 
nerve and of the upper part of lumbar plexuses, psoas 
muscles, transversalis fascia, a large quantity of fat 
and cellular tissue separating the kidney from the 
parieteS; the kidney itaeli, ^\\i N;Xi^ ^^c^\«c ^sj^si ^iger- 
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matic or ovarian vessels, and in the front of the psoas, 
the colon, the ascending on the right, and the descend- 
ing on the left. The ascending colon is generally 
enclosed in peritoneum, which forms, by its attach- 
ment to the spine, a meso-colon, whilst the descending 
is covered only anteriorly and laterally, and is for 
that reason selected for the operation of opening the 
colon in the left loin (Amussat). 

"The descending colon has fixed positions, and, being 
incompletely invested by peritoneum, an incision can 
be made into it without wounding this membrane. It 
is usually stated that the descending colon lies along 
the outer border of the quadratus lumborum, and, 
in conformity with this, an incision is to be made 
vertically along the outer border of this muscle. 
This is not always correct. At the lower border of 
the kidney, the colon lies further away from the middle 
line than it does in the iliac region ; and, the quadratus 
lumborum being narrower above than below, this 
rule is true as far as regards the position of the gut 
at the level of the third lumbar vertebra, but not so 
beyond this point. At the level of the symphysis 
between the third and fourth lumbar vertebrae, and 
at that of the fourth below the kidney — and there- 
fore exactly in the field of operation — ^the quad- 
ratus lumborum covers in the colon posteriorly, and 
must be cut in order to reach it. It is only when 
disturbed, a condition which is not so constant as 
one would expect in operations, that the intestine 
increases in breadth forwards and outwards, or over- 
laps the outer border of this muscle (Pirogoff). 
Consequently the incision which is to be directed 
along the border of the great extensors of the trunk 
from the ilium to the twelfth rib, would divide the 
strong tendon of the transversalis until the quadratus 
is exposed, and subsequently the fibres of this 
muscle, when the extra-peritoneal fat and cellular 
tissue would be met with. When. tVi© s\xc%«&otl \isv& 
caTeftdlj- arrived at the cellulo-fatty tissue ^:^ixov3^^^^^ 

B. '2. 
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fascia beneath the quadratus lumborum m&kiDg the 
incision of an equal length with the pnioary one so 
as to avoid a funnel-shaped wound the mam point ii 




Fig. 53.— Mesial BectioD of the Abdomen. 

r, body of tenth dorsal vertebra i 3, oeBopbagufl; 3, diaphragm; 4. 
pancreas ; e, aorta i 6, duodenum ; 7, sigmoid llexim ; S, 
rectum; 9, uvfrj lo, BComach ; 11, trsnsTerse cdODi 11, )»■ 
junum; 13, 14, ilium, 

to &s the colon at its free surface, and open it. In 
doing BO he must avoid. t\i6 \a&Ms^,'^^:^a.teiia.i!» 



01" THE LUMBAR EEGION. 245 

deep position can easily obstruct the field of opera- 
tion, and which must be Gainfully pushed on one side. 
From the impossibility of recognizing the peritoneum 
from its posterior aspect, success can only be cal- 
culated on by measuring the distance of the point of 
reflection of the peritoneum, and how far from the 
colon this position is constant. In the first pla^e, as 
regards the descending colon, which is here particularly 




I, umbiliEQB ; a, rectus; 3. Bympathetic ; 4, 4tli lumbar vertebra 1 
5, descpriidjii^ colon; 5, quAdratus luinE>orum ; 7, pso&a ; 8, 
aorta; 9, Brticular proceBB of third liLmtar; 70» iDter-HTticular 
cartilii^e ; 11, vena csBva; 12, psoas; 13, qundratuB; 14, 
ascendiiift colon ; 15, eitemnl oblique; 16, iatenial oblique; 17, 
tTSOSTerstdis ; iB, ureter; 19, great omentum. 

referred to, after measurements on frozen bodies of f ull- 
grownmen,itwould seem thatthisdistance,in a straight 
line (therefore not corresponding with thfi cvjrroJwKft ^ 
the wa}] of the intestine) is from iooi-MV^is. cS. wq."wi^ 
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to one inch, supposing the intestine empty and con- 
tracted (at a level between the third and tovail 
lumbar vertebrae) ; further, that the free side of th< 
intestine, as in the accompanying cut, does not lool 
posteriorly but somewhat inwards, exactly towarcb 
the angle which the psoas and quadratus lumborun] 
make with each other. If, on the other hand, the 
small intestines are much distended, the peritoneuix] 
between the psoas and the colon would be pushe<] 
further downwards, and the colon, by means of the 
traction of the parietal portion of the peritoneum, 
would be rotated in its axis, so that its free surface 
would be dissected more outwardly. Should the 
colon itself be distended, its surface free of peri- 
toneum becomes considerably larger, and may assume 
a breadth of from 2 to 2^^ inches. Tympanitis of the 
smaller intestine appears to have a rotatory infLuence 
on the distended colon." * 

Lwmhar colotomy, — ^The colon may be reached 
either by a transverse incision (Amussat), by a longi- 
tudinal one (Hilton, Callisen), or, better still, by an 
oblique one (Bryant). 

Structures divided in Amussat^ 8 operation by i/ra/M- 
verse incision. — The incision is made from a point 
taken midway between the crest of the ilium and 
the last rib at the outer edge of the erector spinse, 
varying in length according to the development of the 
individual, and is directed outwards, at first dividing 
the integuments, the aponeurotic origin of the latis- 
simus dorsi, and some few fibres of the external 
oblique, and between these muscles the twelfth dorsal 
nerve and artery; next, the origin of the internal 
oblique and transversalis, and a portion of the quad- 
ratus lumborum and its fascial investment. After 
the transversalis fascia has been divided, a quantity 
of loose cellular tissue and fat is seen, which, being 

* I have transcribed this passage from my own translation of 
Urftune's " TopograpMcaV Axkak^^m^^" on «A<»)\uit of its great 
practical value.^B. B. 



OF THE LUMBAR REGION. 24/ 

scratched tlirough, exposes the colon. During life, 
however, the distension is generally so great that the 
bowel bulges into the wound. 

In the vertical incision, which is made about four 
inches or so external to the spinous processes of the 
vertebrae, the structures divided would be, the integu- 
ment, the aponeurotic origin of the latissimus dorsi, 
the origin of the internal oblique, tendon, transversalis 
and transversalis fascia. 

That portion of the spinal column which is en- 
closed between these regions has upon its anterior 
surface the crura of the diaphragm, covered by 
peritoneum and subperitoneal fat and fascia, the vena 
cava ascendens, abdominal aorta, and on either side 
the chain of the sympathetic, the thoracic duct, the 
receptaculum chyli, vena azygos major, azygos minor 
on left side, and a large number of lymphatic glands. 

lumbar fascia. — The peculiar arrangement of the 
fasciae in the lumbar region is of great importance 
surgically, from the control it has over the course 
taken by the pus in lumbar abscess. This fascia is 
the posterior aponeurotic portion of the transversalis, 
and posteriorly gives attachment to the internal and 
external oblique and latissimus dorsi muscles. From 
its inner edge, two laminae, derived from it, are 
attached to the transverse processes of the lumbar 
vertebrae, and enclose the quadratus lumborum, the 
posterior lamina separating it from the erector spinae, 
whilst the posterior portion of the erector spinae is 
covered in by the aponeurosis of the latissimus dorsi. 

In the condition known as " lumbar abscess," the 
passage of pus is governed by the lumbar aponeurosis, 
and by such laminae of fasciae as spring originally from 
it, and may extend anteriorly in the cellular inter- 
spaces between the abdominal muscles, or posteriorly 
between those of the lumbar muscles and their 
derivatives. 

In all cases such abscesses point ahov^ iXsA Wi^ ^^ 
ToupaTt*8 ligament anteriorly, oibove ^i^i'^ '^^ic^ajJi ^scftR^ 



248 SURGICAL ANATOMY 

laterally, and o&ove the lumbo-Bocral Bulcus posterico'lf, 
although of course they may perforate the parietal 
peritoneum. This, however, is rare. 

OoUtetions ofpu» may originally form in the anterior 
compartment of the lumbar aponeurosis, and gravitate 
foiWrds and downwards, directed by the fascia trans- 
versalis to the edge of the rectus, on the level of the 
fold of Douglas. This lamina of faada transveraaliB 
would separate the collection of pus from the space 




^8> 55- — Arraagement of Lnmbar Aponeuroau at lerel 
of third lumbar vertebra. 



I, eacTO-Iombalis ; 2, pBoss ma^QS ; 3, lODgJssimiiB dord; 4, 
qnadratae liuaboium ; 5, latissimus dorai ; 6, extemftl oblique ; 
7, interuol oblique ; 8, UiknBversalis ; 9, rectus. 

known as the cavum pneperitoniale, the so-called fossa 
of Betzius. 

The pua cannot pass to the opposite side, owing 
to t^e central union of all these fasciie, and its 
passage forwards is eamly ©xplaineA. M ■«« -eq^^x^ ttia 
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transversalis fasciae and the intermuscular cellular 
laminse as derivatives of the lumbar fascia anteriorly* 
Here the diagnosis of the locality of pus, whether in 
front of or behind the fascia transversalis, depends on 
the behaviour of the " respiration line," and the fact 
of it being confined to one side. 

Abscesses developed in the posterior compartment 
of the lumbar aponeurosis may point anteriorly at first 
towards the peritoneal cavity, and subsequently make 
their way to the surface posteriorly, or when developed 
within the sheath of the quadratus point at its pos- 
terior and external border where the abdominal pari- 
etes are very weak (triangle of Petit). 

Abscess simulating "lumbar" may be associated 
with a carious condition of the rib, the pus being 
limited posteriorly by the sheath of the sacro-lumbalis, 
and gravitating downwards in the posterior compart- 
ment of the lumbar fascia. 

Although the psoas muscles essentially belong to 
the lumbar region, yet psoas abscesses do not neces- 
sarily arise in them, the course taken by the pus being 
in a great measure governed by the fascial investment 
they obtain there; this investment is that of the fascia 
iliaca, which, as regards the muscles, is attached above 
to the ligamentum arcuatum internum, internally to the 
sacrum, being continued over the muscles to the crural 
arches, beneath which the pus gravitates, and ulti- 
mately points external to the femoral vessels. Some- 
times it passes through the sacro-sciatic notch to the 
nates. 

The relation of the nerves to the spinal column, 
emerging as they do either through the intervertebral 
spaces or sacral foramina, readily accounts for the 
course taken by the pus in these abscesses. 

Iliac abscess is a collection of matter either in the 
cellular tissue, between the iliac fascia and peritoneum, 
or between the fascia iliaca and iliacus muscle, and 
points above Poupart's ligament, near the an.tOT.Qt 
superior Bpinoua process of the TL\i\MKi, 



2 50 . SUBGICAL ANATOMY 

The collections of pus met with beneath the peri- 
toneum (peri- and retro-peritoneal) are usually de- 
pendent on inflammatory conditions of those viscera 
which are enveloped in that " atmosphere " of cellular 
tissue, the various spaces of which may be examined, 
at all events, theoretically, in the following manner, 
as originally suggested by Koenig. We may obtain a 
tolerably good idea of the behaviour of pus with regard 
to the fasciae and pelvic peritoneum by injecting these 
cellular interspaces. 

First, to demonstrate the probable course of the pus 
in a subserous (or supra-fascial) abscess of the iliac 
fossa. If an injection tube be introduced at the edge 
of the true pelvis at the highest portion of the broad 
ligament, between the two layers, the peritoneum is 
immediately lifted off the iliacus and psoas, and then 
detaches itself from the anterior wall of the abdomen. 
Some of the fluid may pass into the inguinal 'canal, or 
along the sheath of the vessels. In the male, merely 
introducing the tube beneath the peritoneum will 
suffice, and the fluid often makes its way along the 
course of the cord, as does pus in some forms of 
abscess. Again, with regard to sub-iascisl abscesses, if 
the inner aspect of the psoas muscle be injected be- 
neath Poupart's ligament, the fluid passes immediately 
into the region of the vessels and psoas itself ; and on 
applying a little more pressure it passes into the sheath 
of this muscle, or between the bundles of muscular 
fibre, as high as the lumbar vertebrae, while a still 
greater amount causes it to extend as far as the 
quadratus, whilst it simultaneously fills the iliacus 
muscle and its fossa. If the injection be introduced 
on the outer aspect of the iliaco-psoas tendon, it fills 
up the entire space enclosed by the fascia iliaca and 
the ilium ; a little more pressure will drive it into the 
psoas. 

Next it rises up to the quadratus, and ultimately 
reaches the zone oi ce\\.\iW tvs^xiL!^ surrounding the 
kidney. When the iliac ioasa. \a IxiSL, >i?afe Q^i^\!^fi^ ^ 
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the osseo-aponeurotic cavity drag up the peritoneum 
from Poupart's ligament, and may be felt bulging 
near the anterior superior spinous process.* 

The "pointing" of these abscesses, however, is 
liable to variation. It may be detected (i) at the 
outer edge of the quadratus; (2) it may become 
associated with the psoas tendon, or pass through the 
ischiatic foramen; (3) it may involve the hip-joint 
through the bursa iliaca ; (4) it most frequently passes 
beneath Poupart*s ligament at the outer aspect of the 
iliaco-psoas tendon, reaching the surface by the cellular 
interspace between the rectus femoris and the tensor 
fascise, or it may follow the inner edge of the rectus, 
and point in the region of the sheath of the sartorius. 

Owing to openings in the fascia, such as for the 
passage of nerves or blood-vessels, or irregularities in 
its application, the subserous abscess may become sub- 
fascial, or the converse, or they may be co-existent. 

Kidney, — The kidneys lie on the vertebral column, 
surrounded by an abundance of cellulo-fatty tissue, 
with the ureters, which pass from them, and are 
immediately beneath the peritoneum. They are placed 
on the sides of the two last dorsal vertebrae and first 
and second lumbar, and correspond with the last inter- 
costal space, overlapping the last rib, and passing below 
it for about one or two fingers' breadths. The right 
kidney usually descends about a finger's breadth lower 
than the left. As they lie external to the psoas mag- 
nus, being in relation with this muscle in their inner 
borders, they are in contact with the diaphragm on 
their posterior surface, which separates them from 
the two last ribs, and with the quadratus lumborum, 
usually extending beyond its external border. 

In structure the kidney is firm and tolerably tough, 
but is capable of rupture from external violence ; its 
blood-vessels are situated at the hilus, the artery 
being sometimes double, or indeed triple, and the 

• Koexdg, "Lehrb. der Spec. CY3ar\a^.;'^^.^2L. 
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vein veiy large and pasamg immediately into the 
vena cava. The ureter is directed, from above down' 
wards, and slightly from without inwards, on the 
psoas and immediately beneath the peritoneum. 

The kidney is the seat of eeveral operationa. It may 
be explored, with the view of detecting a calculus, by 
a needle or tapped by an aspirator (paraeenteaia), and 
it must be remembered that the hilus is situated about 
two inches from the middle line and oppodte the fiist 
lumbar spine, and great care must be taken not to 




Eidneya and Pancreai, at the level of the f 

vertebra. 

I, dnodennin; 3, eighth ribj 3, obliqana eitemns; 4, ninth rib; 
S, pleora : 6, tenth rib ; 7, liier ; 8, diaphragra ; 9, eleventh rib ; 
lo, tweltth rib ; 11, psoaa ; is, body of firat lumbar Tertebia; 13, 
descending sorla : 14, Bpleoio vein ; 15, kidney ; 16, spleen ; 17, 
pancraw ; 18, extemal oblique ; 19, descending colon ; ao, sig- 
moid fleinrei 31, stomach ; sa.eighthrib! 33, rectus 1 34,roimd 
ligajDeut i 35, inferior cava i 36, transverse colon ; 37, seventh 
rib I aS, ascending colon. 

wound either the colon or peritoneum. Nephrotomy, 
an incision made into the pelvis or substance of the 
kidney, in order to evacuate It. JVephro4ithotomy, or 
removal.of a stone Erom the ^^ns^ ■. ft«>\w?iausn.VM. 
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to be so directed as to cause least bleeding, and most 
fully to expose the organ. Hence it should be made 
slightly obliquely, beginning immediately below the 
full extremity of the twelfth rib, backwards to the 
edge of the erector spinsB, somewhat obliquely, so that 
its posterior extremity is about an inch below the 
margin of the rib. Nephrectomy, or excision of the 
entire gland, and Nephrorrhaphyy an operation for 
fixing a kidney which is freely movable behind the 
peritoneum. 

Sacro-iliac disease. — ^With regard to the passage of 
pus in this disease, it may either make its way to the 
surface at the superior portion of the articulation or 
on the outer aspect of the thigh, or a little behind the 
great trochanter, taking the course of the great sciatic 
nerve — the course depending on the relation the sacro- 
iliac joint bears to the lumbo-sacral cord, and the 
strong lamina of pelvic fascia which covers in the 
pyriformis muscle. Sacro-iliac abscesses may point on 
the inner side of the thigh at the edge of the obturator 
extemus, following the course of the obturator vessels 
and nerve. 

Unlike lumbar abscesses, which may be palpated 
in some cases both anteriorly and posteriorly, or the 
fluid made to pass from one fascial envelope to a com- 
municating one, if two collections of matter exist, one 
cannot be emptied into the other, on account of the 
peculiar serrated shape of the articulation.''^ 

* Vide Clin. Lect by Author, Med. Times and Cfaz., July 12, 1879. 
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SURGICAL ANATOMY OF THE PELVIS. 

The pelviH is composed of two portions as regards 
descriptive anatomy — ^the f alse, which has so far been 
already treated of in what has been said of the 
abdominal cavity, and corresponds with the hypo- 
gastric region and iliac fossse; and the true pelvis, 
commencing at what is known as its irdety and it is 
here proposed to consider the region of this latter^ as 
determined by its bony walls a« a basis. 

Those portions of the true pelvis and its contents 
which come within the province of the surgeon are, 
more particularly, the genito-urinary apparatus of both 
sezes,^e rect/m, a/d its infeno^ LTda^, com- 
prising the perineal and anal i*egions. Those details 
of its anatomy which more particularly concern 
gynsecology will be studied with greater advantage in 
special works upon the subject, and will be but briefly 
alluded to here. 

Its walls present surgically two surfaces for exami- 
nation and operation — (i) An external, partly free, 
consisting inferiorly of the perineum, laterally of a 
region belonging partially to the lower Hmb, and pos- 
teriorly, of the sacral and coccygeal regions ; and (2) 
an internal, consisting of the peritoneal surface of the 
perineum, and the soft parts lining its bony structure, 
which include the pelvic viscera and the great vessels^ 
and finally the bony walls themselves. 

The external genitals may be regarded as appen- 
dages to the pelvis, and will be conveniently treated 
of before entering upon its immediate anatomy, and 
such parts of its lateral boundaries as are evidently 
common to it and to the lower Hmb will be included 
212 the description of tlie Aat^er, 
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PELVI-PEEINEAL REGION IN THE MALE. 

SCROTUM. 

Structure, — The various tissues entering into the 
structure of the scrotum are met with in the following 
order: — The shin, very thin, lax, and rugose; the 
superjidal fasday with which it is closely associated, 
is continuous with that covering the abdomen and peri- 
neum, and in this region entirely destitute of fat. The 
dartos, consisting of loose areolar tissue, in which is a 
considerable amount of unstriped muscular fibre, very 
vascular, is continuous with the superficial fascia of the 
crural region and perineum, and sends a septum 
inw€irds which divides the scrotal bag into halves, 
thus separating the testes. The dartos is connected 
with the subjacent parts by delicate areolar tissue, 
allowing of the free movement of the scrotal structures 
over the testes, and, owing to the corrugating power it 
has over the scrotal tissues, it is difficult to approxi- 
mate the edges of incisions when made in its structure. 
K fihrchcellvlar coat has been described, which is the 
continuation of the external spermatic fascia, but it is 
very thin, and not easily foUowed beyond the cord. 
Beneath this layer is the cremaster derived from the 
lower border of the internal oblique and gubernaculum 
during the descent of the testis, and the/ascia propria 
or ivfundihuliform^ a derivative of the fascia trans- 
versalis. All these structures are inter-united by a 
very lax cellular tissue, which not only allows of their 
free movement over each other, but over the cord 
and testes. 

The scrotal tissues are not very sensitive, and have 
not much vitality ; consequently, in erysipelatous in- 
flammation or Tirinary extravasation they rapidly 
become gangrenous. When the urethra gives way 
from unrelieved retention, or from ulceration of its 
walls, the urine is driven by the sudden contraction 
of the bladder into the cellular interval between, fbfe 
scrotal and abdominal fasciae, and ils ^ox^cXiV^k^iiS&Ximib!^^ 
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b^ the attachments of the fascia already named. Com- 
mencing at first in the scrotum, it ascends over the 
pubes and abdomen and cellular tissue of pems, but 
cannot descend down the thighs, owing to the attach- 
ment of the deep layer of superficial fascia along Pou- 
part's ligament. In the caae of wound of the urethra 
from without, such, for instance, as a blow in the 
perineum, not only is the urethral tube itself ruptured, 
but the fasciffi enveloping it, often to an unlimited 
extent ; hence the urine may follow almost any course, 
and not restrict itself to anatomical relations. 

The spermatic cord consists of the external spermatic 
fascia, cremaster, inf undibuUform fascia, vessels, lym- 
' ■' ;, and the vaa deferens, which can be 

readily isolated from the other 
structures, being recognized by 
its whipcotd-like texture. The 
arteries of the cord are the sper- 
matic, deferential, and the cre- 
masteric ; of these the spermatic 
supplies the substance of the 
testis, passing into it either 
through the tunica albuginea, or 
through the back of the medias- 
- — ".^^'"I' °^ tinum testis. The veins, passing 
Spermatic Cord. f^^ ^j^^ jestis, unite in formmg 
a, cremaaler; 6, vas the pampiniform plexus, which 
daferens; t.apenimiic pagaeg 1,^10 a single trunk form- 
artery; Ad', d", Bpsr- r^. .,,,,., J , 
inatic veinB! e, flic- ^^g m the body of the cord, and 
iogninal nerve ; /, tecminating, the right one in the 

erteinal spermatic fas- ^^^ ^^^^ ^^^ (.jj^, ,gf^ ^ jj^^ 

left renal vein. 
The veins of the cord are very liable to a varicose 
condition (varicocele), which is due to several ana- 
tomical causes; — their tortuous arrangement and free 
anaatomoses at their emergence from the gland; their 
want of support, lying as they do in the loose areolar 
tissue, which allows of the weight of the contained 
eoltaaa of blood obUteTSytmg XN^eix 'v«^^«b\ «n<d the 
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pressure they receive in their passage through the 
inguinal canal. It is a matter of fact that the left 
spermatic veins are most liable to this condition, 
the causes assigned being, that the left testicle hangs 
lower, and that its upward current of blood meets 
at a right angle that proceeding from the kidney in 
the left renal vein, and that they are liable to constant 
pressure from the contents of the sigmoid flexure of 
the colon. 

The hjmphatica are numerous and large, and termi- 
nate in the lumbar glands, which become rapidly 
affected in malignant disease of the testis. 

The immediate covering of the testis is the tunica 
vaginalis — a structure of great surgical importance. 
When the testis passes into the scrotum, towards the 
end of intra-uterine life, it carries with it a portion 
of the peritoneum, which envelops it without com- 
pletely enclosing it within its cavity. It presents a 
parietal and a visceral layer, the former being 
applied to the internal aspect of the scrotal tissues 
(the fibrous tissue), and the latter covering the testis 
and epididymis. The parietal layer is reflected over 
the last, forming a cul-de-sac, which bulges up higher 
externally than internally. 

The visceral layer keeps the two extremities of the 
epididymis in contact with the gland and at about 
its centre, forming a sort of mesenteric fold, or meso- 
testis. 

The tunica vaginalis presents three distinct pro- 
longations, or pouches, which may be termed the funi- 
cular, epididymitic, and testicular, but in the normal 
condition they are not distended with fluid. 

Between the parietal and visceral layers there is in 
intra-uterine life a canal, so that the tunica vaginalis 
communicates with the peritoneal cavity, and it is not 
until after the completion of the descent of the testicle 
that this canal becomes obliterated ; and the cicatrix 
of this obliteration is situated just behind the ixi^\»sssjk 
canal, giving rise to the external rngviMx-aXloesfc^Xi^. 
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Hydroeek. — This consbts of a collection of fluid in 
the Horotum or cord, and is subject to a good many 
varieties. We may here mentioD the three following 
as the most common : — 

Congenital hydrocele (Fig. i), in which the fluid is . 
in the patent canal (processus Taginalis), and is most 
common in children. 




:, Congenitol HydroeelB; — (i), a probe p 

patent processus vagiDslia ; (3). tesus. 
Fig. 3, Hydrocele : — (i), testis i (2), timica vaginalis. 
Pig. 3, Hydrocele of Cord:— <i). tesliB; ja}, luiiiai T«gii>aliB; (3), 
proceBBns Taginalis. 

Should the opening of communication with the 
peritoneal cavity be large, the fluid sometimes pesses 
back into this cavity, and a knuckle of small intes- 
tine may pass into the scrotum {vide " Congenital 



Mydroceh of (Ae (uTiica ijogiTwXw f^^. i^. "Sflaia 
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the most common form met with in adults. In this 
condition the testicle is generally situated posteriorly 
and internally, for the reason that the tunica vafidnalis 
is of greater Opacity anteriorly and extemaJly 

Hydrocele of ike cord (Fig. 3). This signifies a 
collection of fluid in this portion of the processus 
vaginalis lying with the cord. There are several 
varieties of this form. 

In the event of the hydrocele being of long stand- 
ing, the epididymis becomes separated from the body 
of the testis. 

The transparency of the hydrocele is not constant, 
as the tunica vaginalis becomes sometimes so thick- 
ened, or its contents are so altered, that they are 
quite opaque. 

In hcematocde, the anatomical relations of the testis 
and its covering are precisely similar. 

In puncturing the tunica vaginalis and " tapping," 
the trocar should be pushed in at first vertically, with- 
drawn, and the canula then directed upwards. 



% 1 
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TESTIS. 

As the structure of the testis will be found in all 
works on descriptive anatomy, it is proposed to make 
some few remarks which may have a practical bearing. 
The testis is ovoid in shape and flattened transversely, 
and it hangs suspended by the cord, so that the major 
axis is oblique from above downwards, and from 
before backwards. The consistence is firm and equal 
in health, and any indurations or knots are indications 
of a morbid condition. The peculiar pain produced 
by pressure is often of diagnostic value in determining 
the position of the organ. 

The testis has a special fibrous covering, the tunica 
albuginea, very resistant, and forming the integral 
portion of the organ, its inner surface gives off trabe- 
culse, which subdivide the testicular substance into 
distinct lobules. The greater number of degenerations 
of the testis commence within these interlobular tra- 
beculse. 

The fibrous envelope yields to gradual, but resists 
rapid, distension, and this is a valuable fact in deter- 
mining the nature of testicular tumours, as in the 
instance of sarcoma or encephaloma the distension is 
gradual, and, at last breaking through at one or more 
points, the growth protrudes, giving rise to the 
induration or knots referred to. 

It is often difficult in disease to distinguish the 
testis from the epididymis, a point of importance in 
diagnosis. To do so, the scrotum should be held 
firmly grasped by the one hand, and the lateral sur- 
faces of the enclosed testis gently traversed by the 
index finger of the otlaer loackwards and forwards, 
when the furrow which sepaxa\«^ ^ilha X^^^ss^ Vksbcl NJcfo 
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epididymis may be made out, and the surgeon may 
detect whether it corresponds with the posterior or 
anterior border, or to either of the surfaces of the 
gland, according as the testis is normal or inverted. 

In removal of the testis (castration), the retraction 
of the cord into the abdominal cavity, owing to the 
action of the cremaster muscle, is liable to give 
trouble through haemorrhage, unless it be firmly 
secured. 

The structures divided in the operation of castration 
would be as follows : — The scrotal tissues, with the 
vascular and nervous supply — viz., the superficial 
perineal vessels and nerves, inferior pudendal nerve, 
superficial external pudic vessels ; the structures enter- 
ing into the formation of the cord. 

THE MALE PERINEUM.* 

This region is best studied when the body is placed 
in what is known as the lithotomy position — that is, 
with the legs flexed on the thighs, and the thighs on 
the pelvis, in order that the parts to be examined be 
on the stretch. 

In the erect position of the body the superficial 
aspect of the region becomes a mere fold, but it must 
be borne in mind that the same relations exist. 

There is considerable difference in the descriptions 
given by authors as to what the limits of the perineum 
reaUy are : some including aU those structures which 
close in the inferior outlet of the pelvis — ^its entire 
floor, in fact; others dividing this lozenge-shaped 
space into two triangles, by a line passing from one 
tuberosity of the ischium to the other, in front of the 
anus, and calling all in front of it the perineum, and 

* It has been considered advisable, instead of devoting a special 
chapter to the surgical anatomy of the female genito-urinary 
apparatus, to incoiporate any facts of surgical importance relating 
to it in the descnption of those of the male, and the student 1<& 
referred to special works on obstetrics lox ^eXiaXXfe^ ^<a^^fv\{^'au^ ^ 
these organs — €.^,, uterus, ovary, &c. 
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all behind it, the anal, or ischio-rectal region. It is 
proposed to adopt the latter method in this description, 
and it will be seen that, although it may appear 
arbitrary as far as the superficial layer of fascia is 
concerned, as the examination proceeds deeper towards 
the inner aspect of the pelvis, the arrangement is a 
natural one, as adapting itself to the special contents 
of each triangular space. The boundaries of the 
anterior portion, which is convex in the middle, owing 
to the position of the bulb of the urethra, are — ^below, 
a line passing horizontally in front of the anus from 
one tuberosity of the ischium to the other ; and later- 
ally, the pubic rami, meeting at the symphysis ; thus 
forming a triangular interspace, which is itself divided 
by the median raph6 into two equal parts, in either of 
which the lateral operation of lithotomy may be per- 
formed. This raph^ indicates the course taken by the 
urethra, and is a most valuable landmark in all opera- 
tions about the perineum. The sides of this trian- 
gular space are about three inches and a half long, its 
base about three inches, and a line drawn from the 
apex of the triangle to its base, about three inches. 

Topography » — Anterior perineal region. — The inte- 
gument is here moderately thick, becoming thinner as 
the fold of the scrotum is approached, and is very 
distensible and resilient. Beneath is the subcutaneous 
cellular tissue, which is very adherent to the integu- 
ment along the middle line. The superficial fascia 
may be conveniently divided into two layers; the 
upper containing a good deal of fat (which considera- 
bly augments the depth of the perineum in some cases) 
is continuous with that of the scrotum and thighs, 
and in it, or immediately beneath it, lie the superficial 
perineal vessels and nerves, whilst the deeper layer 
has important attachments and is more membranous 
in texture. Externally, it is attached to the rami of 
the pubes and ischium, outside the crura and erectores 
penis; behind, it is coiitiim.o\La with the deep perineal 
fascia,, or triangular ligam.eirA» ol \Jaa ^^Toi^Nxs&L^^S^r 
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turning round the transversus perinei ; and in front 
it is continuous with the dartos and fasciae at the root 
of the penis ; a septum derived from it passies inwards 
dividing the posterior part of the space beneath this 
layer of fascia into two, but is, however, ill defined in 
front. This cellulo-fatty layer is a favourite seat of 
abscess from urinary or other infiltrations. 

The attachments of this fascia are very important 
as directing the course of the urine in extravasation, 
from rupture of the urethra anterior to the triangular 
ligament, into the cellular tissue of the scrotum and 
penis. 

Along the mesial line this fascia is intimately 
attached to the bulb of the urethra, and in cases 
where the bulb has been injured, the urine, after 
extravasation, readily finds its way along the spongy 
portion of the urethra to the glans, with which it is 
continuous. Beneath this layer of fascia, in the 
middle of the space, are the acceleratores urin» 
muscles, enveloping the bulb, and on either side are 
the erectores penis, passing from the inner aspect of 
the ascending ramus, and covering the lower portions 
of the crura. Lying somewhat obliquely to the 
central tendon are the transverse muscles of the 
perineum. This central tendon is a white fibrous 
knot, and acts as a point dJappui for the accelerator 
urinse and external sphincter muscles ; it is situated 
in the median line between the urethra and the anus. 
Lying between, and upon the erectores penis and the 
accelerator urinse, are the trunks of the superficial 
perineal vessels and nerve, and some inosculating 
branches of the inferior pudendal, and on or below 
the posterior border of the transversus perinei muscle, 
lie the transverse perineal vessels and nerve. The 
accelerator urinse is separated from the deep layer of 
superficial fascia by a thin aponeurotic layer. This 
muscle, which compresses the bulb, empties the 
bulbous urethra, is generally described as confflatisL%, 
of three portiona, commencing irom. \Xi"^ tcl'^^mssixw:^^ 
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— an anterior, which passes round the penis to be 
inserted on its upper aspect, sending an expansion 
which compresses the dorsal vein; a middle, which 
encloses the inferior portion of the urethra, and passes 
between it and the body of the penis ; and a posterior, 
which is attached to the anterior surface of the tri- 
angular ligament. 

It will be observed that the perineal muscles of one 
side form a triangular space, having the triangular 
ligament as its floor, while from its outer angle emerge 
the superficial perineal vessels, and the transverse 
perineal vessels and nerves coming to the surface ; the 
relations of the space are of importance, as in the 
lateral operation of lithotomy the first incision tra- 
verses it. 

Below the accelerator urinse muscle is the bulb of 
the urethra, small in childhood, and large in advanced 
age, and closely bordering on the margin of the anus ; 
this fact is of importance, as there is a greater danger 
of wounding the bulb in the lateral operation of 
lithotomy in old persons. Next is met with the 
anterior surface of the triangidar ligament, a tough 
bluish- white structure — the fibres of which are nearly 
all transverse — allowing of the structures between the 
two layers being readily seen through it in favourable 
subjects ; its base is directed towards the rectum, it 
is attached in the middle line to the central tendon of 
the perineum, and laterally to the rami of the ischium 
and pubes, having a free margin on either side of the 
central tendon, which is continuous with the deep 
layer of superficial fascia; its apex is directed up- 
wards, and is connected with the periosteum in front 
of the symphysis pubis. It is perforated at about an 
inch below the symphysis by the urethra, with which 
it is intimately connected, and which here changes its 
direction, and between the urethra and the symphysis 
lie the vessels and nerves of the penis, the dorsal vein 
or veins in the centre, on either side the dorsal 
axteiieBy and most extemaiily \i\i^ ^orwai lifisrq^Sk. E«r 
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neath the triangular ligament is a considerable plexus 
of veins. 

Structures between the layers of the triangular liga- 
ment, — These consist of the following : — a plate of 
muscular fibres, variously described by difierent 
authors as the levator and compressor urethrse, sur- 
rounding the membranous portion of the urethra, which 
lies between these layers of fascia, and receives a pro- 
longation from each ; the deep transversus perinei ; 
the internal pudic artery and nerve, the former giving 
off the artery to the bulb and to Cowper's gland ; the 
artery to the corpus cavernosum, and the dorsal 
artery of the penis; and just below the urethra, 
Cowper's glands ; their ducts, and the sub-pubic liga- 
ment. Beneath this layer of muscular fibres and 
vessels is the posterior layer of the triangular liga- 
ment, derived from the pelvic fascia. 

The posterior layer of the triangular ligament is 
derived from the pelvic fascia, and covers the hinder 
part of the membranous urethra, and outer surface of 
the prostate gland ; it is attached below to the anterior 
layer, forming a pouch on either side of and below the 
urethra, in which He Cowper's glands. 

Beneath it are the anterior fibres of the levator ani, 
passing by the sides of the prostate, and uniting on 
its perineal surface with the muscle of the opposite 
side, and blending at the central tendon with the 
fibres of the external sphincter and transverse perineal 
muscles. The central fibres are inserted into the side 
of the rectum, interlacing with the sphincters, and 
the posterior are attached to the coccyx and median 
raphi behind the rectum. These muscles and the 
triangular ligament shut in the inferior outlet of the 
pelvis. 

Tlie anal or ischio-rectal region, — ^The integument 
is here thick, particularly where it is continuous with 
that of the gluteal region, whilst at the margin of the 
anus it becomes very thin, and is continuous with tha 
mucous membrane. The muco-cvx^».Xiaav>& ^s»3«t S& 
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thrown into a series of folds by the external sphincter 
with which it is incorporated, and the skin of the 
whole of the perineum posteriorly is interwoven with 
muscular fibres. 

In the middle line of this space lies the anus, the 
mucous membrane of which does not protrude, in the 
normal state, during life. ' If, however, the anus be 
gently opened at the junction of the mucous membrane 
with the skin, a pale line is to be seen, marking the 
position of the internal sphincter, a thickening of the 
muscular fibres of the lower portion of the rectum. 
This band of muscular fibres playB an important part 
in preventing the healing of ulcers and fissures of the 
rectum, by keeping the tissues on the stretch. These 
ulcers are generally situated about a quarter of an inch 
or so from the verge, just within the sphincter, and 
generally either in front of, or at the side of, the 
coccyx. The treatment consists in dividing the fibres 
with a view to relieve the tension. In operating on 
the female, care must be taken in making the incision, 
if on the anterior wall of the bowel, on acQOunt of the 
proximity of the vagina. If the verge of the anus be 
carefully examined it will be seen to contain a large 
number of follicles, in which suppuration often occurs, 
leading to a condition which might be mistaken for 
fistula— a disease which is frequently difficult to 
diagnose correctly without a good view of the interior 
of the gut, of which an inch or an inch and a half 
must be exposed for the purpose ; and it is a fact of 
great surgical importance that the internal opening of 
a fistula is always within this distance of the orifice. 

The external opening of the rectum is occasionally 
wanting (atresia ani). 

The perineal portion of the rectum is not much 
more than an inch in length; it curves back below 
the prostate, and is uncovered by peritoneum. Just 
above the anus the rectum is considerably dilated, a 
condition increased by age and constipation. The 
folds of mucous membraiie, m ^^'^ eo^^rj ^^^^ ^1 "^hft 
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rectum, so overlap that considerable difficulty may be 
experienced in passing the finger or a bougie through 
them; one fold in particular often obstructs the 
finger, at about an inch and a half above the 
aperture. The mucous membrane of the lower end 
of the bowel is very loose, and readily admits of the 
biirrowing of matter. It must be borne in mind that 
the curve of the bowel above mentioned necessitates 
caution in the introduction of an enema tube or other 
instrument, which should be directed obHquely /row* 
hehw upwards and forwards, and afterwards, upwards 
and backwards {vide " Cavity of Pelvis "). 

A dilated condition of the inferior hsemorrhoidal 
veins at the lower part of the anus constitutes ex- 
ternal piles. 

The superficial fascia, tough and strong, and con- 
taining a great deal of fat, has cutaneous vessels and 
nerves passing through it. The external sphincter 
muscle is attached posteriorly to the tip of the coccyx, 
and, enclosing the margin of the anus, is inserted into 
the central tendon before mentioned. This circular 
band of fibres is about one inch in breadth. Between 
the bowel and the tuberosities of the ischium is the 
ischio-rectal fossa, which contains a quantity of loose 
fat and cellular tissue, and lying across it, and passing 
to the margin of the anus, are the superficial hsemor- 
rhoidal vessels and nerves, which are liable to give 
a good deal of trouble from haemorrhage, when cut 
in operations for fistula, &c. In shape this fossa is 
somewhat triangular, about an inch in width, and 
about two inches deep ; inf eriorly, its base is formed by 
the integuments of the region, and its apex, directed 
upwards, corresponds to the interval between the 
lower border of the obturator intemus, covered by the 
obturator fascia, and the outer surface of the levator 
ani, covered by the anal fascia. Its boundaries are 
— externally, the tuberosity of the ischium and 
obturator fascia; internally, the sphincter ani^leva.t«t 
ani, covered by anal fascia, and cocc^^"evxa\«c^^csss^> 
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the triangular ligament ; and posteriorly, the gluteus 
maximus and great sacro-sciatic ligament. 

Lying in a fold derived from the obturator fascia, 
on the outer wall of the fossa, the trunks of the 
internal pudic vessels and nerve can be easily felt, 
grooving the inner aspect of the tuberosity of the 
ischium. 

In the external incision for lateral lithotomy the 
knife sinks into the ischio-rectal fossa, and will divide 
the superficial hsemorrhoidal vessels and nerves. Ab- 
scesses have a great partiality for the ischio-rectal 
fossae, and often burrow to a most remarkable extent. 

Fistula in ano is the sinus left on the contraction of 
the cavity of such an abscess. True fistulse exist 
external to the sphincter, and always extend as far 
up as its upper border. They are called complete or 
incomplete, according as their openings are situated ; 
thus, in the former case, one opening is in the rectum 
and the other on the surface of the body, generally 
near the anus ; in the latter, there is an opening into 
the bowel and none external, or the converse. 

The operation for its cure consists in passing a knife 
through the fistulous track into the bowel, and cutting 
through all the tissues between the edge of the knife 
and the interior of the gut. These tissues are — ^the 
pseudo-mucous membrane of the fistula, the external 
sphincter, some few fibres of the levator ani, the 
branches of the inferior hsemorrhoidal vessels and 
nerves, the internal sphincter, and the mucous mem- 
brane of the inner bowel and its vessels. 

The relations of the bladder and the rectum, within 
the reach of the finger, are of great importance; thus, 
in cases of retention of the urine, when it is necessary 
to perform the operation of puncture per rectum, the 
distended bladder is felt overlapping the posterior 
margin of the prostate at a point where, if the puncture 
be made in the mesial line, no injury to surrounding 
parts could take place, as the instrument would pass 
between the vesiculse Beimiia\fta, «»xv!\ ^Tiat»^ ^ ^^e^i^ 
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(trigone vesicce) where these structures are neither 
covered by pelvic fascia nor by peritoneum. The 
digital examination of the bladder per rectum assists 
the surgeon in the detection or dislodgment of vesical 
calculi, in guiding the point of a catheter or sound in 
cases of difficulty, and in the detection of prostatic 
abscesses, or growths. 

Parts concerned in lateral lithotomy in the adult, — 
The object to be attained is that of opening the bladder 
through one particular spot, the prostate, and for the 
reason that, if opened at any other, urinary infiltra- 
tion into the areolar tissue of the pelvis will take 
place. The incisions then must be made in the most 
direct way, to allow of (i) the position of the staff, 
which has been introduced into the bladder, being 
felt ; (2) the neck of the bladder being opened, and 
room obtained for the extraction of the stone. 

The perineum having been shaved, the skin and 
integuments are to be steadied and rendered tense with 
the fingers of the left hand, and the point of the knife 
is to be entered about an inch and three-quarters in 
front of the anus, a little to the left of the middle line, 
and carried through the skin, in a direction down- 
wards and outwards, midway between the anus and 
the tuberosity of the ischium. The left forefinger is 
next to be pushed into this external wound, with the 
double purpose of feeling for the position of the 
groove of the staff in the urethra, and for the pur- 
pose of pushing the rectum downwards out of the 
way. When the groove is recognized, the knife, lying 
flat under the introduced finger, is pushed into the 
urethra just in front of the prostate, and, when the 
point is felt to be in the groove, it is made to slide 
along it towards the bladder, dividing in its course the 
membranous urethra and left lobe of the prostate to the 
extent of an inch. The forefinger is now to be pushed 
along the groove, through the edges of the deep wound, 
and insinuated into the incision through. tbfi^T:QiafeiA»^\ 
the staff 18 then withdrawn by tlift aksa\a\»si\»\s\. ^Mct^ 
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of it, whilst the finger passes into the cavity of the 
bladder. The forceps are next guided by the under 
surface of the finger into the bladder. When the stone 
is felt, the blades must be opened, the finger graduallj 
withdrawn, and an attempt made to catch it in its 
long axis if possible. When caught^ it is to be slowly 
and firmly drawn out, without hurry, with a slight to- 
and-f ro motion in a direction dowmjoarda^ towards the 
floor, and not horizontally towards the pubic arch. 
After the operation a searcher or sound is to be intro- 
duced, to find out whether the bladder is free. 

Structures divided in the lateral operation of litho- 
tomy. — The superficial incision divides the skin and 
superficial fascia, inferior hsemorrhoidal vessels and 
nerves, which lie superficially in the anterior part of 
the ischio-rectal fossa, transverse perineal muscles and 
vessels, and superficial perineal vessels and nerves. 
The structures divided on the staff are the lower part 
of the triangular ligament, deep transversus urethras 
muscle; the deep part of the incision divides the 
membranous urethra, the substaiice of the prostate, 
and vessels around it. 

Structures to he avoided, — ^The bulh^ or the recttmi, 
either of which stands a risk of being wounded, if 
the first incision be too near the middle line; the 
internal pudic artery, if on the other hand the deep 
incision be made too far externally; the artery to 
the bulb, if it be made too far forward; and the 
^amlatory ducts, if it be carried too far backwards or 
downwards. 

If the entire breadth of the gland and its capsule 
were divided, the urine would be infiltrated beneath 
the peritoneum probably. 

The depth of the perineum between the neck of the 
bladder and the integument varies from rather more 
than an inch to four inches, and between the tubero- 
sities of the ischium from two inches or less, to four. 

7n the cMtd^ the pelvis bemg h^jctow, the perineum 
is narrow also ; and the neck, oi ^<b \J^^«t ^^^ss^nx^- 
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Fig. 59.— Male Porineam. The bulb la iligbtly nuaed and 
Uie rectum drawn backwards, in order to make clear the 
membranouB urethra and prostate, which are shown in- 
dsed as in the lateral operation of lithotomy. 

I, bulb ; 2,rectum; ^, gluteus maximus ; 4, extsmal sphincter; 
c. leyatoT naU ita auterior fibres raised to show tl ^ ^ - 



, J, . , a of veaselsi t6, incision in tfia 

proatalfi gland as in the lateral operation -, ii,»,-iAHtKsi'S»;^«i'A. 
trlatiflar l/gament ; 18, tranfiTeteua peiin^ 'mnai^. 
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tively high up, whilst the peritoneum descends very 
low between the bladder and the rectum. The bladder 
itself is more conical in shape, and is rather an abdo- 
minal than a pelvic viscus, and its connections with 
the surrounding parts are very loose. Hence the 
difficulty experienced in getting into the bladder in 
lateral lithotomy in children, and the danger of push- 
ing the prostate before the finger and tearing it from 
the membranous portion of the urethra. There is also 
a danger of cutting the urethra considerably anterior 
to the point indicated as the exact position for entering 
the bladder ; therefore always, in children, the external 
incision should be made as large as possible, that the 
relative position of the parts be clearly made out. 
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SUEGICAL ANATOMY OF THE PENIS. 

The integument of the penis consists, externally, 
of very loose skin, destitute of fat, which at the 
corona glandis is reflected over the glans, and has an 
internal mucous surface continuous with that of the 
glans ; immediately below the meatus urinarius this 
membrane is gathered into a fold, the /rcenum preputii. 
Behind the corona, and in the sulcus, are a number 
of glands which secrete the smegma. Beneath the 
skin is a layer of loose muscular fibres, analogous to 
the dartos, arranged circularly and lying in loose 
oellular tissue. Beneath this is a tough, elastic fascia, 
enveloping the entire body of the organ, sending in a 
process beneath the urethra and corpora cavernosa, 
continuous with the superficial fascia of the perineum, 
incorporated at its root with the suspensory ligament, 
between the two laminae of which lie the dorsal vessels 
and nerves. The upper portion of the body of the 
penis is composed of the corpora cavernosa, which, 
arising from the inner aspect of the horizontal rami 
of the pubes, unite along the mesial line, this union 
being marked by a septum, called the aeptwm pectini- 
yorme, which, however, is wanting in front. The 
corpora cavernosa terminate in the front by a rounded 
margin, which projects into the base of the glans. 
The inferior portion of the body of the glans is formed 
by the corpus spongiosum, containing the urethra. It 
commences in front of the triangular ligament at the 
bulb, and, lying between and below the united crura, 
terminates at the glans. 

The arteries of the penis are the dorsal, which lie 
in the dorsal furrow, supplying the integument, and 
afterwards pierce its fibrous mve^temenX., wsjKt **Gc»ftk 
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corona; the arteries to the corpora cavernosa, and 
the arteries to the bulb. 

The veins form, behind the corona glandis, a plexus 
from whence are derived the two dorsal veins, whose 
course and direction is analogous to that of the 
arteries. They perforate the suspensory ligamenb of 
the penis, pass below the symphysis pubis, and with 
the cavernous veins terminate in the plexus of 
Santorini. 

The lymphaticsj with which the organ is richly 
furnished, accompany the dorsal vessels and pass into 
the ganglia of the fold of the groin. 

The nerves lie external to the arteries on the 
dorsum, and are freely distributed to the body and 
glans. 

The penis is often the seat of an arrest of develop- 
ment, one form of which, where the inferior wall of 
the urethra is wanting, is termed hypospadias ; and 
where the superior wall is wanting, and generally asso- 
ciated with extroversion of the bladder, epispadias. 
Occasionally the prepuce completely encloses the glans, 
excepting a minute orifice through which the urine 
passes (congenital phiraosis). 
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SURGICAL ANATOMY OF THE MALE URETHEA. 

The urethra may be described as extending from 
the neck of the bladder to the meatus urinarius, and 
for general division consists of one portion belonging 
to the penis, and of another belonging to the perineum ; 
with the former is included the spongy portion, and 
with the latter the membranous and prostatic. It must 
be examined as regards direction, length, and calibre. 

The penile urethra may be considered as the mobile^ 
and the perineal, separated from it by the triangular 
ligament, as the fixed portion of the canal, and upon 
the changes in the direction of this fixed portion 
depend all the difficulty of catheterism. 

Spongy portion, — Commencing from the orifice of 
the urethra, a vertical slit provided with two lip-like 
margins, the urethral tube is seen at its most constricted 
portion. On examining the floor of the canal within 
the meatus, a considerable dilatation is found, termed 
thB fossa navicularis, and on the roof of this part of 
the urethra is the orifice of a mucous pouch, the 
lacuna magna. Behind this dilatation the canal 
averages about a quarter of an inch in diameter, and is 
throughout studded, particularly on its floor, with the 
orifixjes of glands (glands of Idttre), opening forwards. 
About five inches behind the orifice is another pouch- 
like dilatation contained within the bulb, into the floor 
of which open the ducts of Cowper's glands. 

Membranous portion, — ^This is the narrowest por- 
tion of the tube throughout its length, excepting the 
sphincter-like orifice, and is contained between the 
layers of the triangular ligament ; it measures abo^ 
three-fourths oi an inch along ita m^^^t , ^\A\!aM «si. 

t 1 
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inch along its lower surface, and oomdats of mueous 
membrane, elastic, erectile, and muscular tissue. 

The prostatic portion is the widest and most dila- 
table portion of the urethra ; it is about an inch and a 
quarter long, and hea nearer the upper than the lower 
portions of the gland, and its tube is of greater calibre 
in the middle than at either entrance or exit ; on its 




I, bladder; 2, symphyHg pnbiB; 3, bulbi 4, oitenial spbinotsr; 
5, intemnl sphincter; 6, internal epbincter i 7, extenml sphincter ; 
4, prostate ; 9, ductus ejacnlntonusj 10, TeBiciUa eeminalis; 11. 
rectmu ; la, pouch of Dougtaa. 

floor, at the neck of the bladder, is the uvula vemcee, 
in front of which ia a xidgft (A i 
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rather deeper behind than before, called the veru 
nwntanum or caput gaUinaginis^ having on either side 
of it a pouch or sinus, into which open the prostatic 
ducts. At the fore part of the veru montanum is a 
cul-de-sac, running upwards and backwards beneath 
the middle lobe, containing on its floor the openings 
of the ejaculatory ducts ; it is called the siniis pocu- 
laris. 

Next, let the urethra be examined as existing during 
life, as it would present itself to the surgeon. 

The urethra may be thus divided into a penile and 
a perineal portion, and the individual lying on his 
back, the usual position for catheterism, its direction 
can be conveniently described as an ascending portion, 
terminating at the root of the penis, the bulbous 
portion, and a descending, comprising the mem- 
branous and prostatic. Thus the points where the 
urethra changes direction are at the root of the penis 
and bulb, and it is in this latter portion of the canal that 
false passages are most frequently made. The curves 
disappear on catheterism ; the first by merely raising 
the penis, and the second on the depression of the 
handle of the instrument between the thighs. So 
resihent are the urethral walls that a perfectly straight 
instrument can be readily introduced into the bladder. 
The urethral canal is distant from the under border of 
the symphysis about half an inch or a little more, and 
is consequently about half an inch or a httle more 
below the vesical aperture, which corresponds with the 
lower border of the symphysis, and is about an inch 
and a quarter behind it. When not in use, the walls 
of the urethra touch each other, excepting at the orifice 
of the meatus urinarius and in the bulb, where they 
are separated by a narrow interspace. 

Catheterism of the nude urethra, — If the urethra be 
healthy, the sound or catheter will pass almost by its 
own weight, and require scarcely any urging. The 
instrument is to be introduced m\»o ^i^Cia cjriS\sife <^ 
the urethra, and pressed gently onvjaxda \3cci^"^S^^^:>»^ 
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traversed the canal for four or five inches, when the 
handle is to be brought to the middle line close to the 
abdomen, in order that the point may traverse the 
curve below the symphysis ; the handle is then to be 
brought gently down between the legs of the patient, 
when it should glide into the bladder. The great point 
is to keep the extremity of the instrument traversing 
the upper wall of the urethra. Besides, being less 
movable, experience shows that, in cases of stricture, 
the upper wall is less liable to be affected than the 
base and sides. In introducing a small instrument, the 
position of the lacunae must be borne in mind, par- 
ticularly that of the lacuna magna, on the upper wall 
of the navicular fossa, as it is liable to intercept its 
point; and if force be employed, it might pass 
beneath the mucous coat. In cases of difficulty, by 
passing the finger into the rectum the point of the 
instrument can be directed into the bladder, on account 
of the close relation of the membranous portion of the 
urethra and the rectum, and the readiness with which 
the catheter or sound can be felt through it. 

Catheteriam in the female is a very easy proceeding 
generally, and the little papillar orifice which is 
situated about an inch below the clitoris, in the back 
part of the vestibule, being detected, a straight in- 
strument is readily slipped in without exposing the 
patient. When any difficulty is experienced, it is 
owing to some deviation of the canal or of the neck 
of the bladder, caused by some tumour pressing upon 
the parts, which are very mobile. 

In lithotomy in the f empale the vesico-vaginal opera- 
tion is the best, provided the resulting opening be 
properly treated. There is, however, a chance of 
permanent incontinence of urine, on account of the 
function of the urethral sphincter being destroyed by 
the incision into the neck of the bladder having been 
made too freely. It must be borne in mind that when 
tie bladder is fully contTac^jfe^, >iJti6 ««^^\issi between 



OF THE MALE URETHRA, 279 

the bladder and vagina is very limited ; moreover, in 
this condition the openings of the ureters are brought 
very low down, and might be implicated in the 
incision, which is on no account to be transverse. 
The length of the female urethra is about an inch and 
a half, curving slightly below the symphysis, with its 
concavity upwards, and having an average diameter 
of about a quarter of an inch, and, being highly dis- 
tensible, very frequently calculi can be extracted 
through it. There is a good deal of difficulty expe- 
rienced generally in effectively using a lithotrite in the 
female bladder, owing to the fact of its muscular coat 
being so thick and strong and its urethral sphincter so 
weak, that the urine, or water injected for the pur- 
pose of operation, escapes past the instrument, leaving 
no cavity; moreover, the bladder forms a fossa on 
both sides of the neck of the uterus. 

The arrangement of the perineal aponeuroses in the 
female is as follows : — The superficial layer of super- 
ficial fascia is continuous with that of the nates, 
thighs, and abdomen ; whilst the deeper layer is firmly 
attached to Poupart's ligament, the ischio-pubic rami, 
and to the lower border of the perineal septum. 
These fasciae are met with in the labia majora, which 
are very analogous to the scrotum in the male, and, 
being attached above to the external abdominal ring, 
herniae pass into them, known as pudendal or labial 
hernise. This deeper layer of fascia is continuous over 
the ischio-rectal fossae. Where the two layers of 
superficial fasciae unite with the lower borders of the 
perineal septum to form the perineal body, they are 
joined by the ischio-perineal ligament, and it forms a 
support, or point d^appui, for the perineal muscles. 

Abscesses in the female perineum are of two kinds : 
diffuse, in the superficial perineal fascia, which readily 
spread in all directions ; and circumscribed abscess of 
the vulvo-vaginal gland, which would be seen as an 
oval projection on the side of the vQsfci!av3l<^. 
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The sacrO'Coccygeal region oflfers for surgical con- 
sideration a common arrest of development of the 
neural arches of the sacrum, constituting spina bifida^ 
and resulting in the formation of a large cystic 
swelling; the nerves (cauda equina) are in this 
region usually connected with the sac. Hence, if the 
operation of puncture be deemed advisable, it should 
always be made on one side of the sac, and at its 
lowest part. 
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SURGICAL ANATOMY OF THE CAVITY OF THE 

PELVIS. 

The pelvic cavity contains those viscera the inferior 
relations and apertures of which have been described 
in the preceding section — viz., the bladder, rectum, 
and vagina, with the uterus and ovaries, the superior 
surface of the perineum forming its inferior boundary. 
The soft parts lining its bony walls, the obturatores 
interni, pyriformes, and levatores ani muscles, are 
invested with the reflexion of the pelvic fascia, upon 
which lie the peritoneum and subperitoneal cellular 
tissue, the arrangements of which are of considerable 
importance surgically.* 

The pelvic fascia, which is continuous with the 
fascia iliaca, is itself a continuation of the trans- 
versalis fascia. It is attached to the brim of the true 
pelvis, and round the margin of the obturator intemus 
muscle. At a curved line between the spine of the 
ischium and the pubes, this fascia splits to enclose part 
of the origin of the levator ani muscle, the external 
lamina of which (obturator fascia) is applied to the 
inner surface of the obturator intemus muscle, and, 
passing beneath the obturator vessels and nerve, com- 
pletes the obturator canal ; it is attached below to the 
pubic rami, where it forms an investment for the in- 
ternal pudic vessels and nerve. It afterwards sends a 
thin fascia, the anal, over the lower surface of the 
levator ani, which is to be seen covering it in the ischio- 
rectal fossa. The internal lamina (the recto- vesical) is 

* The detailed surgical anatomy of the uterus and ovarian ^n^Xi. 
be better studied in special works on obstetcic^. 
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continued over the upper Burface of the levator ani, 
over the bl&dder and aides of prcstate, and lower end 
of rectum. The pubo-proatatic ligaments are formed 
by two ahort rounded bands extenmng from the capsule 
of the prostate to the posterior aspect of the sym- 




I, fascia iliaca ; a, obliterated hypogastric artery ; 3, bladder 1 4 
internal pndie veesela and nervej 5, rectnm; 6, iechio-recta 
fossa; 7, inner border of inguinal canal; 8, deep epipiBtrii 
voBBelB; 9, ioteraal aMominal ring; lo, eitemal iliac vein; 11 
ilium; 13, vaa deferecBi 13, crural canal; 14, pelvia faacia; 15 
obturalOT fascia ; 16, leTator ani j 17, recto-vesical fasda. 

phjsis ; the capsule of the prostate is formed from thi 
hteral attactiaejit to li ol \iia iaaiia., which alst 
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encloses the vesico-prostatic plexus of veins. It is this 
portion of the pelvic fascia which it is so important to 
avoid dividing posteriorly in the operation of lateral 
lithotomy, for by so doing the urine would find its 
way into the loose areolar tissue, between the rectum 
and the bladder. Division of the prostatic plexus of 
veins is a serious source of danger. Posteriorly, the 
pelvic fascia is continuous over the pyrif ormis muscle 
and sacral plexus, being perforated by branches of 
the internal iliac artery and vein. 

The inlet of the pelvis is somewhat heart-shaped, 
well padded along its upper border by the psoas and 
iliacus muscles, while posteriorly, in the middle line, 
is the promontory of the sacrum, or sacro-vertebral 
angle, which can be readily felt through the abdominal 
parietes in thin persons. Between the bladder and 
rectum is the recto-vesiccU pouch, formed by the pelvic 
fascia, which corresponds posteriorly where it is broad 
to the interval between the iliac arteries ; it is narrow 
in front between the rectum and the bladder, and 
extends as far as the vesiculae seminales and, in front 
and behind, to the tip of the coccyx. Its relation to 
the orifice of the anus is important, and must be 
referred to the condition of the bladder, which, if 
distended, will raise the pouch further into the pelvic 
cavity than its usual level, which is about three inches 
above the anal aperture. Some coils of the ileum and 
sigmoid flexure of the colon fill in the space. The 
peritoneum affording no investment to the lower end 
of the rectum, the neck, base, and anterior surface of 
the bladder, or the front and inferior portion of the 
posterior wall of the vagina, permits of operative 
proceedings upon these viscera, without danger of 
wounding it. The space beneath the membrane varies 
considerably in different parts of the floor of the pelvis : 
thus, in front and at the sides it is tolerably closely 
applied to the underlying pelvic fascia, leaving, how- 
ever, a considerable interspace in ixoiAi oi \»tL^\3vs^^^Kt^ 
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the point selected for puncturing that viscus above 
the pubis. Behind, and above the anal region, there 
is a considerable interval, containing a great deal of 
loose cellular tissue, (which allows of the distension of 
the rectum,) and of the internal iliac vessels and their 
branches, the ureters, sacral, sympathetic and hypo- 
gastric plexuses, and the origin of the pyriformes 
muscles {vide " Rectum "). 
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SURGICAL ANATOMY OF THE BLADDER. 

The bladder is situated in the mesial plane, beneath 
the pelvic fascia and peritoneum, and lies obliquely 
from above downwards. Being attached to the pelvic 
floor by its body and base only, it is freely movable, 
but the urachus and anterior reflexion of the peri- 
toneum limit its mobility posteriorly. When empty, 
the bladder lies deep in the pelvis as a flattened sac, 
with its apex reaching up to the symphysis pubis, but 
when distended its relations are considerably altered, 
and are of great surgical importance. When mode- 
rately full, it is round and partially fills the true pelvis, 
but when greatly distended it rises up into the abdomen, 
perhaps even reaching to the umbilicus, and becomes 
curved forwards. 

In front of the bladder, between it and the pubes, 
is a quantity of lax cellular tissue, and the peritoneum 
being reflected from its anterior surface, forwards 
and upwards, allows of its dilation, and is of great 
practical importance in percussing the bladder. It 
is here that puncture over the pubes and the 
"high" operation of lithotomy are practised, but 
the frequency of urinary infiltration is against the 
latter proceeding. However much the bladder may 
be distended posteriorly, this peritoneal cul-de-sac 
undergoes no modification in its relation to that 
viscus, on account of the presence of the prostate- 
peritoneal aponeurosis. Its posterior surface is 
entirely covered by peritoneum, and is contiguous in 
the male with the rectum, and in the female with the 
vagina, and is in relation with some convolutions of 
the small intestine, which lie in the recto-ve&v»L 
pouch. Laterally, the peritonexmi \a «uY^^^ ^^ *^^ 
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bladder above and behind the crossing of the oblite- 
rated umbilical arteries, around which it is reflected. 
The vasa deferentia pass along the side, cross the 
obliterated umbilical arteries, and lie to the inner side 
of the ureters. 

The base of the bladder lies upon the anterior sur- 
face of the rectum, from which it is separated merely 
by a thin layer of cellular tissue in the middle, and 
laterally by the vesiculse seminales and vasa deferentia. 
the former of which are intimately adherent to it, 
and form two sides of a triangle, the base of which is 
directed upwards and backwards, and its apex towards 
the prostate. It is at this spot that puncture of the 
bladder by the rectum is performed. The neck of the 
bladder is surrounded by the prostate, and is directed 
obliquely forwards and downwards. 

The general form of the normal prostate is that of 
a chestnut, with its base directed towards the bladder, 
and its apex towards the symphysis, having its 
longest diameters antero-posteriorly, and at its base 
transversely. Its inferior surface rests on the tri- 
angular ligament ; its upper surface, slightly concave, 
is intimately connected with the bladder and ejacu- 
latory ducts, which lie together in the middle line 
immediately behind it. Its anterior surface corre- 
sponds to the deep layer of the triangular ligament 
(pubo-prostatic ligament); the posterior surface is 
separated from the r-ectum simply by a little cellular 
tissue and is applied to the neck of the bladder ; and 
its sides are in relation with the levator ani and with 
the pelvic fascia. The prostate is invested by a fibrous 
capsule, derived from the pelvic fascia. The density 
of this capsule accounts for the intense pain of 
prostatic abscesses, and forces the pus to find its way, 
unless relieved, into the urethra. In opening these 
abscesses in the perineum, there is a possibUity of 
urinary fistula, and in the event of their bursting in 
the perineum, such ^stulaa axe certain to form. 

The position of the prostate glanftA ^w^iiJcL x^^gi^ to 
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the perineum is readily determined by passing the 
finger into the rectum, and the organ, if healthy, is 
generally felt about as far up as the second joint of 
the forefinger reaches, whilst in some forms of en- 
largement, the upper border of the gland will be far 
out of reach of the entire finger. 

The cavity of the bladder presents at its base the 
trigone vesicce, an equilateral triangle formed by the 
oblique openings of the ureters posteriorly, and by 
the urethra anteriorly. It is through this triangular 
space that the trocar enters in puncture per rectum. 
The trigone is perfectly smooth, and free from rugse. 

Immediately behind the trigone is the deepest part 
of the bladder, the has fond — not very much marked 
in children, but forming a considerable pouch in old 
persons if there is urethral or prostatic obstruction, in 
which the urine settles, causing considerable irritation. 
It is in this pouch that calculi lodge generally. 

In the female the bladder is rather larger and 
rounder than in the male. It has no has fond. The 
neck is lower, and it and the posterior portion of the 
bladder lie on the vagina ; hence it does not descend 
as low as in the male, and its posterior surface is 
entirely covered by the peritoneum. 

In children^ the bladder is rather an abdominal than 
a pelvic viscus, and is conical in shape, owing to the 
position of the but recently obliterated urachus. 

Vessels, — ^The vascular supply of the walls, soft 
parts, and viscera of the pelvis is derived from the 
branches of the internal iliac and from the middle 
sacral artery. 

After birth the internal iliac consists of two trunks, 
an anterior and a posterior — ^a subdivision which takes 
place opposite the great sacro-sciatic notch. The 
branches given off from the anterior are those to the 
bladder and prostate; superior vesical (the pervious 
portion of the foetal hypogastric artery), middle and 
inferior vesical, the middle hfiemorrhoidal to t.lve>^^'«i\i\5ssv^ 
the obturator^ ihQ internal pudicaiid\aci\:a^\e,^xA*vksa 
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uterine aod vaginat ia the female. Those given off 
from the posterior trunk are the gluteal, iliolumbar, 
and lateral sacral. The gluteal, ischiatic, and internal 
pudie leave the pelvis by the great sacro- sciatic notch, 
passing between the sacral plexus of nerves. 

Relationg qfth& int&Twd ^iac artery — The internal 
iliac has, in front the per toneum and ureter (rectum 
on left side) ; externally the psoas muscle and obtu- 
rator nerve : bek nd the internal ihac ve n lumbo- 




F g 6z —Sagittal eect on of Female Pelvia. (On».Iudf.) 
I ntema 2, bladder 3 rectum 4. symph7s!a. 

sacral nerve, and pjriformis muscle ; on the right side 
the vein ia more estemaL 

Zdgature of internal iliac artery. — This vessel is 
reached by the same incision as that for the common 
iliac, and, the biSvircation \iB\tig \a»Hii, \3osi v^taa ia 
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very limited upon which the ligature can be placed ; 
the short thick trunk passes downwards and back- 
wards as far as the upper border of the great sacro- 
sciatic notch. 

The external iliac vein lies just in the bifurcation of 
the common into external and internal iliac, and is 
liable to be in the way of the needle in passing the 
ligature. The lumbar and sacral arteries chiefly carry 
on the circulation after its ligature. 



\x 
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RECTUM. 

The rectum is a direct continuation of the sigmoid 
flexure, and commences at the level of the left sacro- 
iliac synchondrosis, and terminates at the anus.* ^ 

Direction. — The general direction of the rectum is 
vertical ; its name is a misnomer, since its curvatures 
would rather seem to indicate intestinum curvum as 
a, more correct one. These curves are, lateral and 
antero-posterior. 

Lateral curvatures, — From the sacro-iliac synchon- 
drosis the rectum at first inclines a little to the right, 
across the median line, then it reverts again to the 
left. 

Antero-posterior curvatures, — After its commence- 
ment, the rectum corresponds with the curve of the 
sacrum, and follows it to the apex of the coccyx, 
adapting itself to the posterior wall of the pelvis, so that 
its concavity looks directly forwards. In the male 
the anterior concavity corresponds with the convexity 
of the bladder, and its lower corresponds with the apex 
of the prostate, at which point the gut passes abruptly 
forwards, and after a course of between one and two 
inches terminates at the anus. 

It is very important to recollect this in introducing 
instruments, such as specula or sounds, or indeed the 
finger, into the rectum. 

Calibre, — This is not uniform. The straight portion 
enclosed by the sphincters is closely approximated, 
and offers some resistance to the introduction of the 
finger. Immediately above this the rectum dilates, 
forming a kind of pouch or ampulla ; the gut then 
becomes regularly cylindrical. With care and patience, 
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the entire hand and indeed part of forearm may be 
introduced into the rectum, a fact of importance in 
the diagnosis of abdominal tumours, &c. By passing 
the entire hand into the rectum in a case of intestinal 
obstruction, the author detected a rare form of hernia, 
where the small intestine had passed between the 
bands of muscular tissue of the rectum, and protruded 
into it, completely blocking up its canal. (The curves 
of the rectum, considered from below upwards, have 
been already described.) 

Relation of the rectum to the peritoneum. — This 
is of great surgical importance. The rectum may be 
readily divided into an intra- and extra-peritoneal por- 
tion. The peritoneum descends lower on its anterior 
than on its posterior surface. It is attached by a ^maU 
mesentery to the anterior surface of the sacrum, which 
allows of its free movement in the pelvis, when empty, 
and as distension occurs its laminae separate, and 
' afford room for this distension. At the base of the 
vesiculae seminales in the male, or the upper fourth of 
the vagina in the female, it is reflected so as to form a 
cul-de-sac, which is distant from the anus about two 
and a-half inches when the bladder is empty, and about 
three when full. 

From the anterior surface the membrane is reflected 
very obhquely upwards and backwards, and the point 
where it covers the posterior wall of the rectum is 
from four to five inches from the anus. These 
measurements are of great importance in conducting 
operations for the removal or partial removal of the 
rectum, or of operations on the bladder or prostate. 
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CHAPTER VI. 

SURGICAL ANATOMY OF THE LOWER 

EXTREMITY. 

The lower extremity is composed of four segments — 
the hip, the thigh, the leg, and the foot. The region 
of the hip includes, anteriorly, the superior femoral 
region, or the upper third of the front of the thigh, 
immediately below Poupart's ligament; posteriorly, 
the gluteal; and internally, the ischio-pubic or ob- 
turator. These several regions cover in the articula- i 
tion of the hip- joint. The region of the hip-joint may 
be described as having for its limits, the iliac crest and 
sacral groove, Poupart's ligament, and below, a line 
encirclmg the limb, ju^t below the fold of the nates. 

Surface markings, — Anteriorly and eostemaUy^ are 
the muscular prominences formed by the tensor vaginae 
f emoris ; and intemaUy, by the adductors and gracilis 
— this surface is crossed obliquely below by the 
sartorius. Posteriorly, is the swell of the gluteus 
maximus; and internally, the tuberosity of the 
ischium, and the rami of the pubes and ischium 
covered by their muscles. 

THE SUPERIOR FEMORAL REGION. 

The more superficial structures met with in this 
region have been already described in the chapter on 
inguinal and crural hemiae, as it was considered con- 
venient to associate them with the region of the 
abdomen (vide " A.\)domeiii,'^ ^. io(i^\\sv5^ tha deeper 
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surgical relations comprise those of the common 
femoral and upper portion of the superficial femoral 
vessels, or Scarpa's space. 

The structures which concern femoral hernia have 
already been described, with the arrangement of 
the fascia lata, in its superficial aspect. From the 
inner surface of this fascia spring two strong pro- 
longations — one, an external, starts from the junction 
of the external and posterior aspects of the thigh, 
and becomes attached to the external edge of the 
linea aspera; the other, internal, commences at the 
junction of the internal and posterior aspects of the 
thigh, and becomes attached to the posterior surface 
of the preceding lamina, thus dividing the thigh into 
two distinct aponeurotic sheaths, which become more 
developed in the middle femoral region, where they 
will be described. 

Scarpa^ s triangle. — ^This space has for its limits the 
following : — ^its base, the crural arch ; its external 
boundary, the sartorius; its internal, the adductor 
longus. In the centre of the triangle so formed, 
passing from the middle of its base to the apex (the 
meeting of the sartorius and adductor longus), lie 
the femoral vessels. The floor upon which they rest 
is formed from without inwards by the iliacus, psoas, 
pectineus, adductor longus, and part of the adductor 
brevis muscles. The anterior crural nerve lies in the 
furrow between the iliacus and psoas muscles. The 
femoral artery hes external and a little superficial 
to its vein. The sheath of the femoi'al vessels, which 
has been before described {vide "Crural Hernia"), 
ceases at the division of the common femoral into 
superficial and deep, and is formed anteriorly by a 
prolongation of the fascia transversalis, and posteriorly 
by the fascia iliaca, which furnish septa between the 
common femoral vessels. The inner margin of the 
psoas separates the artery from the hip-joint, and 
passing behind the sheath is ttie "birajMStL ^*l ^Oaa 
anterior crural nerve to tlie pec\imfivx«». "Vs^o^^ ^'^ 
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the pectineus, and outer surface of the adductor 
longus, are the deep external puSic vessels, branches 
of the common femoral, beneath the pubic portion 
of the fascia lata. 

On thd outer side of the saAorius is the tensor 
vaginae f emoris, passing obliquely downwards and back- 
wards, to be inserted into the fascia lata ; and between 
it and the sartorius is the upper portion of the rectus 
f emoris, with some branches of the external circumflex 
vessels passing outwards into its substance. Passing 
inwards towards the articulation, will be met with, 
from without inwards, beneath the sartorius and 
vessels, the lower portion of the combined tendons of 
the psoas and iliacus in their sheath ; a cellular inter- 
space between them and the outer border of the 
pectineus, in which lie the internal circumflex vessels, 
the pectineus, and the adductor brevis, also separated 
by a slight interval. Beneath, the upper portion of 
the rectus and the external circumflex vessels, the 
upper part of the vasti, the neck of the femur, and 
the anterior portion of the articulation. Immediately 
behind the psoas and iliacus tendon and the pectineus, 
are large bursas separating them from the * joint. 
Beneath the pectineus and adductor brevis are the 
obturator vessels and nerve, the obturator extemus, 
and portion of the adductor magnus muscles. 

Femoral artery in Scarpa^s space. — ^The common 
femoral is a continuation of the external iliac, and 
enters the space below Poupart^s ligament, at a point 
midway between the anterior superior spine of the 
ilium and the symphysis pubis, and it lies in the 
crural sheath for about an inch and a half or two 
inches, which sheath separates it from the fascia lata 
and inguinal glands. 

The common femoral vein lies to its inner side 
above, but gets behind it lower down. The anterior 
crural nerve lies about half an inch external to it. It 
lies at first on tlae psosja aiA a»X\.^T^^xda on the pec- 
tineus^ but separated iT0TQ.\\>\i7 ^^ i^tasst^^^osL «sSs. 
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profunda, vessels. It 
usually gives off four 
superficial branches — 
the Buperficifll epigas- 
tric, circumflex iliac, 
and the superficial and 
deep external pudic, 
(By the auperficiai 
femoral is meant that 
portion of the vessel 
between the giving off 
of the profunda and 
the point where it be- 
comes popliteal.) The 
profunda or deep fe- 
moral generally arises 
from the outer and 
back part of the com- 
mon trunk, about an 
inch and a half or two 
inches below the crural 
arch ; at its commence- 
ment this vessel is on 
the outside of the 
superficial femoral 
vessels ; but it soon 
pftsses behind, and 
finally, reaching the 
inside, courses down- 
Fig. 63. — Superflcial Dia- 

Bection of the Front of 

the Thigh. 

I, Poupart'a ligamenti 3, 

fiup^rQcial broDchea of fe- 

cntaoeous nerve ; 4, femoral artery ; 5, 3, 3, middJe < 

nerve; 6, femoral vein ; 7, 7, j, outer divi^on of iDtemsl cuta- 

neoua nerve; 8, 8, 8, innei: divUion of iutemal cataueous nerve; 
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wards and backwards among the adductor muscles. 
It rests on the iliacus, pectineus and adductor 
brevis, and, passing between the adductor longus 
and magnus, terminates in a small twig that pierces 
the magnus. The profunda gives off the external 
circwmfiex which, arising from its outer side, 
passes outwards between the branches of distribution 
of the anterior crural nerve, below the sartorius 
and rectus, and divides into three series of branches — 
ascending, descending, and transverse. The interned 
circumflex is given off from the inner and back part 
of the profunda, passes between the pectineus and 
psoas muscles, and opposite the tendon of the obturator 
extemus it gives off two branches : one an ascending, 
inosculating with the obturator, and a descending, 
muscular ; and the vessel itself passes into the gluteal 
region between the quadratus femoris and adductor 
magnus, inosculating with the ischiatic, external di- 
cumflex, and superior perforating vessels. The per- 
forating arteries. — The first is generally given off from 
the profunda, just above the tendon of the adductor 
brevis, between it and the pectineus, and pierces the 
adductor magnus; the second pierces the adductor 
brevis and magnus; and the third is given off below 
the adductor brevis, and pierces the adductor magnus. 
The inosculations of these vessels will be considered 
in the description of the thigh and buttock. 

Compression of the femoral artery in the upper 
third is easily effected, either just as it passes over the 
pubes, where the pressure should be made obliquely 
backwards, on account of the surface of the bone 
being inclined shghtly forwards, or just below Pou- 
part^s ligament, at a point where it is very superficial, 
being separated from the acetabulum and neck of 
femur by the psoas in extension of the thigh. 

Ligature of tlw fempral artery in Scarpa* s space. — 
Except in the case of a wound of the vessel, the 
common femoral is raxeVy Wa^, o^m^ to the number 
oi small superficial and m\\ficv>WT \st»x:LOcL^ ^^^^issi^ 
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but little chance of a good coagulum being made. For 
popliteal aneurism, &c., the superficial femoral is tied 
just at the point before it pa^ beneath the sartorius. 

The knee being slightly bent, an incision of about 
two or three inches in length is to be made over the 
course of the artery, dividing the skin, superficial 
fascia, and fat. !N'ext the fascia lata is to be divided, 
when the oblique fibres at the edge of the sartorius 
will be seen, vhich are to be drawn aside in order 
to give room. Some branches of the anterior crural 
nerve are generally spread out over the course of the 
vessel, and occasionally the internal saphena nerve 
crosses it at this point. The sheath is next to be 
opened, but only so much as to allow of the easy 
passage round the vessel of the aneurism needle, 
which should be passed /rom within outwards. 

Collateral circulation after ligature of the superficial 
femoral artery in Scarpa^s apace, — ^The external cir- 
cumflex from the profunda anastomoses with the 
gluteal and circumflex iliac, the internal circumflex 
with the obturator ischiatic and superior perforating, 
and the vessels in the popliteal space with the comes 
nervi ischiadici. 

The tumours in Scarpa's space, which might be 
mistaken for aneurisms, are enlarged glands, cysts, 
psoas abscess, enlargement of the bursa below the 
psoas, and hernia. Femoral hemise lie to the inner 
and upper side of the vessels ; psoas abscesses point 
external to them. Inguinal hemise may be mistaken 
for crural, owing to the circumstance that adhesions 
taking place from any cause between the aponeuroses 
may divert their course ; it is far more common for 
crural hemise to resemble inguinal (vide " Crural 
Hernia "). 
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SURGICAL ANATOMY OF THE GLUTEAL REGION. 

This region is of great surgical importance from its 
intimate relations with the hip- joint, and the control 
the muscles have over its several movements ; it has 
for its limits, in front , the anterior superior spine of 
the ilium, and the margin of the tensor vaginae femoris; 
superiorly, the crest ; posterioly, the posterior superior 
spine of the ilium, the sacrum, and the middle line of 
the body ; below, the tuberosity of the ischium, and 
fold of the nates. 

Topography, — Beneath the skin there is a con- 
siderable amount of fat, particularly over the tuberosity 
of the ischium, in which lie a number of cutaneous 
nerves, supplying the integument ; the fascia lata, 
which is thin over the gluteus maximus, and very 
thick in front over the gluteus medius, to which it 
gives origin; next, the gluteus maximus, and the 
anterior and superior jK)rtion of the medius. 

Beneath the gluteus maximus lie, first of all, a 
fibro-cellular layer, continuous with the subperitoneal 
ceUular tissue through the great sacro-sciatic notch, 
a portion of the gluteus medius, sacro-sciatic ligaments, 
pyriformis muscle, with the sciatic vessels and nerves 
emerging below its inferior border; the obturator 
intemus, with its sateUite muscles, the gemelli ; the 
internal pudic vessels and nerve with the nerve to the 
obturator internus, the quadratus femoris, the tube- 
rosity of the ischium with the origin of the hamstring 
muscles, the great trochanter covered by a large bursa 
mucosa, which separates it from the gluteus maximus, 
and part of the origin of the vastus externus, the 
superilcial gluteal vessels, axA \»\va ^joastomoses of the 
external circumftex m\k ^^Ve ^\3l\>^«X n^^»*^, S^m^ 
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gluteus minimus muscle, the posterior part of the 
articulation of the hip-joint ; and beneath the quad- 
ratus femoris, the obturator externus and the anas- 
tomosing branch of the internal circumflex. 

The gluteal artery^ generally the larger terminal 
branch of the posterior division of the internal iliac, 
passes out of the pelvis, at the upper part of the 
great sacro-sciatic notch, and lies between the gluteus 
minimus and pyriformis. It may be the seat of 
aneurism, either idiopathic or traumatic, and the 
vessel in either case may be readily reached in actual 
practice, without attendance to the somewhat com- 
plicated directions given for finding it; in the 
former case the swelling caused by the position of 
the sac, and in the latter the direction of the already 
existing external wound, would guide the surgeon. 

The ischiadic artery arises usually from the 
anterior division of the internal iliac, or it may arise 
with either the gluteal or internal pudic, or both. 
It passes out of the great sciatic notch, below the 
pyriformis, in relation with the internal pudic artery 
and great sciatic nerve, between which it lies, the 
nerve being external. It is remarkable as giving off 
a very large anastomosing branch, which accompanies 
the great sciatic nerve, comes nervi ischiadici. 

The internal pudic artery lies very deep in the gluteal 
region, and, having escaped between the pyriformis and 
levator ani, emerges from the pelvis at the great sacro- 
sciatic notch, and winds round the spine of the ischium 
accompanied by its nerve ; again reaching the pelvis at 
the lesser sacro-sciatic notch, it lies on the inner surface 
of the ischium, and is there covered by a process of the 
obturator fascia {vide " Perineum "). 

The^rea^ sciatic nerve emergeB from the greater notch 
at its lower portion, and lies exactly between the tube- 
rosity of the ischium and the great trochanter. 

The inter-muscular, cellulo-fatty membranes, which 
are so extensive in the gluteal re^oiv, tefeVj Vc^^st- 
communicate with thosQ witlain t\i^ i^>na^^x^^x^»S^ 
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explain the passage of pus either from or int 
cavity. 

Sciatic TiemicB occasionally exist, a portio 
intestine passing down through the greater 8 
sciatic foramen, and having the vessels posi 
to its sac. 

The bursa over the great trochanter is some 
the seat of abscess, which has been mistake] 
disease of the hip-joint. 
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ISCHIO-PUBIC OR OBTURATOR REGION. 

This forms the inner boundary of the region of the 
hip, and comprises the obturator foramen, the structures 
covering it on either surface, and the parts immediately 
adjacent. The bony prominences are easily felt ; they 
are the pubic space and horizontal ramus of the pub^ 
anteriorly, and the descending ramus and tuberosity of 
the ischium, internally and behind. The anterior sur- 
face consists of the gracilis, pectineus, and adductors, 
beneath which is the obturator intemus. The obturator 
foramen is not entirely filled in by the membrane, 
which is wanting just below the groove through 
which the obturator artery and nerve pass. Attached to 
the inner or pelvic surface of the membrane, and to the 
bone around, is the obturator intemus, having the 
obturator fascia below, between it and the levator ani, 
and the peritoneum above ; it is intimately connected 
with the margins of the obturator membrane, and 
assists in forming the obturator canal. This obturator 
canal is about three-quarters of an inch in length, and 
directed obliquely from above downwards, and from 
without inwards. 

Obturator hernia. — Occasionally a hernia protrudes 
through the canal, and forms a swelling in the adductor 
or pubic region, emerging upon the thigh, below the 
horizontal ramus of the pubes, to the inner side of the 
capsule of the hip-joint, having the femoral vessels in 
front, and a little to the outer side, the tendon of the 
adductor longus to the inner side, and behind, the pec- 
tineus muscle. The obturator vessels and nerve also 
pass through it to the thigh, and the pressure exerted 
by the hernia upon the nerve induces pain in thoae 
regions to which it is supplied, and is a fact of import- 
ance in diagnosis. 
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SURGICAL AXATOMY OF THE HIP-JOINT. 

The hip- joint itself lies enclosed in the for^;oiDg 
regions, which have heen descrihed from the soiface 
inwards ; and, before entering upon a description of 
this joint, it is important to examine the rehUions of 
the mnscles to the articulation, and their control over 
its movements, in order to understand the exact posi- 
tion of the head of the femur in the several dislocations 
to which the joint is liable, and their action upon 
the upper portion of the thigh bone in fractures. 

Immediately 'mfromt of the joint is the tendon of the 
psoas and iliacus (separated from the capsular ligament 
by a bursa) ; above, is the reflected tendon of the rectus 
femoris and the gluteus minimus, closely interwoven 
with the capsule ; internally, the obtxirator extemus 
and pectineus; posteriorly, the pyriformis, obturator 
intemus, and gemelli, tendon of obturator extemus, 
and quadratus femoris. All these muscles are in 
absolute relation with the capsular ligament, and are 
covered in by the superfiaal muscles already de- 
scribed. As masses, however, the musculature of the 
hip- joint is, on account of the relation of the great 
trochanter to the upper portion of the diaphysis of 
the femur, somewhat irregularly distributed, so that, 
externally, it is covered only by the fascia, the tendon 
of the gluteus maximus, and the skin. Below the 
great trochanter is a thin muscular layer from the vbs- 
tus extemus ; whereas internally is the largest amount 
of muscles, the adductors, pectineus, graciHs, sartorius, 
and, posteriorly, the joint is completely covered in by 
the gluteus maximus. It is worth recollecting that 
the joint is nearer to the anterior iliac spine than to 
the pubic spine. 
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Being an enarthrodial joint, the movements of 
which it is capable are very extensive : — Flexion, 
which is produced by the psoas and ihacus, sartorius 
and rectus f emoris. Extension^ by the hamstrings and 
some fibres of the gluteus maximus. In both these 
movements the neck of the femur rotates on its axis, 
whilst the inferior extremity of the thigh bone 
describes an arc of a circle, directly backwards and 
forwards. AddvjCtion is performed by the pectineus, 
adductors, and gracilis. In this movement the shaft of 
the femur is adducted to the middle line of the body, 
and its neck is lowered. Abduction, by the gluteus 
medius, and minimus, and the tensor vaginae femoris. 
The neck of the femur is raised. Rotation outwards, 
in which the trochanter major is thrown backwards 
and the foot outwards, by the gluteus maximus and 
medius, pyriformis, obturators, and quadratus femoris. 
Internal rotation, when the great trochanter is thrown 
forwards and the foot inwards, by the anterior fibres 
of the gluteus medius and the gluteus minimus. 

It will be seen that the greater part of these muscles 
are external rotators, and it has been considered that 
this fact explains the corresponding rotation of the 
thigh in fracture of the neck of that bone, but it is 
much more probable that the eversion of the limb is 
due simply to its own weight. External rotation, how- 
ever, is of no diagnostic value in fracture of the 
neck, unless accompanied by actual shortening of 
the limb. 

The trochanter major is the great lever into which 
are inserted the rotator muscles of the hip-joint, and is 
separated from the integuments by the anterior edge 
of the tendon of the gluteus maximus, beneath which 
is a large bursa. Its variable position is readily seen 
in the several movements of the hip, describing the 
arc of a circle, owing to its continuity with the neck 
of the femur. When the neck of the femur is 
fractured, the trochanter major rotates in the axia oi 
the bone, and in case of 6ds\oca.\>\oia., cpt «sis^w:5w^ 
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dislocation, measurements of its distance from the 
anterior superior iliac spine must be carefully compared 
with similiar measurements taken on the opposite side 
of the body. 

The position of the trochanter majoTy with regard 
to the several bony projections of the region, should 
be carefully studied in every position of the Hmb. Its 
situation is marked by a deep depression, when the 
individual is standing upright with the heels together, 
and its differences of relation in flexion, extension, 
adduction, and abduction should be compared. These 
relations are obviously of the utmost importance in 
the diagnosis of dislocation or fracture connected with 
the hip-joint. 

If the exact relations of the great trochanter with 
the several osseous prominences observable on the 
pelvis in a normal state be examined, it will be noticed 
that if the femur is flexed at a right angle, and at the 
same time slightly adducted, the apex of the great 
trochanter corresponds with a line drawn from the 
anterior superior iliac spine to the tuberosity of the 
ischium, and that this line divides the cotyloid cavity 
(which, with respect to the surface, may be regarded 
as occupying the central position between the anterior 
superior spine of the ilium, the spine of the pubis, 
and the tuberosity of the ischium) into two equal 
parts. This line, corresponding to the centre of the 
cavity, will serve as a guide to an appreciation of the 
extent of displacement in dislocation. Thus supposing 
the head of the femur be placed behind the cotyloid 
cavity, this line, instead of corresponding with the 
apex of the trochanter major, would correspond with 
a point nearer its base. The extent of the displace- 
ment, then, will be measured by the prominence of 
the great trochanter behind this line. (Nelaton.) 

The triangle Bryant* describes as the iHo-fenvoroL is 
formed between the ilium and the great trochanter of 

• "Proceedings oi tlio "Blo^cA. M.^dk^l and Chinu^cal Society,** 
vol. Yvi, No. 7. 
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the femur. One side of it is drawn from the anterior 
superior spinous process of the ilium to the top of the 
major trochanter. 

The second is drawn from the anterior superior 
spinous process of the ilium directly downwards to the 
horizontal plane of the recumbent body; and the 
third, which would be the base of the triangle, is 
drawn at right angles to the second, and falls upon the 
first line, where it touches the great trochanter. 

Mr. Bryant says that first the line corresponds in 
the normal position of the hip-joint to N^laton's test 
line for dislocation of the head of the thigh bone back- 
wards ; and he claims the base of the triangle to be 
the test line for fracture or shortening of the neck of 
the thigh bone ; and he asserts that whilst in a healthy 
subject the ilio-femoral triangles of the two sides are 
exactly similar, in all cases of injury to the hip, 
in which shortening of the neck of the thigh bone 
exists, the amount of shortening can readily and 
accurately be made out, on comparing the bases of the 
triangles of the two sides. Again, in impacted frac- 
ture, where on the sound side the base of the triangle 
will in the adult measure its average normal length of 
two and a half inches, on the affected or impaired side 
it will measure from half an inch to more than one 
inch less, these measurements being taken with the 
patient in the horizontal position, the pelvis straight, 
and the two femora parallel. 

The position of the trochanter minor, which lies just 
below the neck, at the superior and inferior aspect of 
the femur, is of importance to the surgeon in per- 
forming amputation at the articulation, as the knife is 
liable to be locked in it unless care be taken to pass it 
well behind. 

The capsvlar ligament is the thickest and strongest 
in the body, and particularly that anterior portion 
known variously as the ilio-femoral band, or the 
inverted ^-shaped ligament of Bigelow, of whick tA^<b 
tail of the y is attached to tl^e aiv\.«nsyc \si&5»^ss«: 
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spiaous process of the ilium, and the fork to the n 
of the great trochanter and inter-trochanteric line. 




Fig. 64. — TransvcrM Hection of Hip- Joint and ita relatioi 
<Oiie-third.) 
I, anterior crural nerve in anbsUnce of iliacna ioleninB ; 3, exte 
iliac arteiy; 3,iliuini ^ obturator iulernuB j 5, addootor magi 
6, obturator ertemus; 7, addnclor tongoa j 8, adductor tee 
9, ilio-pBOSB; 10, pectineuB', ii, ^toSftis mediuBi 12, glal 
mfnlmuE. 
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has been shown by Bigelow that this thickened por- 
tion of the capsule is the chief agent in producing the 
characters of the regvlar varieties of luxation. When 
it is ruptured in dislocation, it is almost always at its 
base, and so strong is it in some instances, that the 
margins of the cotyloid cavity have given away. 

The neck of tlie femur varies as regards its obliquity 
to the shaft with the age of the individual. Before 
puberty it is very obhque, and almost in a continuous 
axis with the shaft; in the adult male it is at an 
obtuse angle with it, and directed upwards, inwards, 
and forwards, whilst in old persons it becomes hori- 
zontal. 

The head of the femur presents a smooth ball, of 
very regular form, somewhat more than hemispherical, 
directed upward, inward, and a little forward, for 
articulation with the acetabulum. It has a separate 
point of ossification, becoming united to the shaft at 
the eighteenth year. 

The synovial membrane covers all that portion of 
the neck within the joint, and is reflected on to the 
internal surface of the capsule, ensheathing the liga- 
mentum teres, and often communicating anteriorly 
with the bursa beneath the psoas and iliacus. But it 
does not envelop the entire length of the neck of the 
femur, it does not extend as far as the insertion of 
the capsule, but is reflected off about two-thirds of an 
inch above it. This is owing to the fact that the 
anterior fibres of the capsular Ugament are folded back 
to the siu'face of the neck, and become continuous with 
its periosteum — a fact which explains why it is that 
in certain intra-capsular fractures this membrane is 
preserved. 

The cotyloid cavity is deepened by the cotyloid liga- 
ment, rendered continuous below by the transverse 
ligament, beneath which the nutrient vessels pass to 
the joint. 

The ligamentum teres is attached by its «j^^3.\sJwc» ^ 
fossa just behind and below t\i© centre oi >o^e ^OwiSssx 
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head of the bone, and by its base to the margins o f 
the notch at the bottom of the acetabulum, and it s 
office is to check external rotation and adduction whe n 
the thigh is flexed, thus assisting in the prevention of 
dislocation of the head forwards and outwards. The 
bottom of the cotyloid cavity is very thin, and is liable 
to perforation in caries, in which case the pus invades 
the pelvic cavity. It may be opened by the point of 
the knife in amputation through the hip-joint, or in 
the subsequent gouging after resection, unless care be 
taken. It is a somewhat remarkable fact that after 
the operation of disarticulation, or in the case of old 
unreduced dislocation, the cavity contracts. 

The vessels which supply the articulation are the 
obtiu*ator, ischiatic, internal circumflex, and gluteal; 
and the nerves are from the great sciatic, obturator, 
and accessory obturator, and they enter it either by 
means of the notch, or through the ligamentum tere& 

Dislocation of the head of the Jemur, — ^With regard 
to the displacements of the head of the femur in dis- 
location, none of the muscles of the gluteal region 
probably exert any influence excepting the obturator 
internus, the muscular substance of which is so mixed 
with tendinous structure as to give it great strength ; 
and when in a state of contraction it may be regarded 
as an accessory ligament to the joint. 

The regular dislocations of the head of the thigh 
bone are — (i) upwards, on to the dorsum ilii; (2) 
backwards, into the great sciatic arch ; (3) downwards, 
into the obturator foramen ; and (4) forwards, on to 
the pubes. In the first form the lunb is shortened 
from one to two and a half inches, and slightly bent, 
the knee resting on the opposite thigh, and the great 
toe upon the opposite instep, the head of the femur 
being felt beneath the glutei. In the second form the 
limb is shortened for about half an inch, and the thigh 
turned inwards and slightly flexed, the ball of the 
^reat toe lying on the base of the metacarpal bone of 
the opposite foot, aiidt\ie\ie8Ao1 \»V^\>Ki^'WD»a'^^cft- 
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trudiDg below and behind the tendon of the obturator 
mtemoB. In the third form, the limb is lengthened 
for about one or two inches, "the thigh is flexed, and 
abducted and advanced in front of the opposite one, 




I, ttlutena 



2, gluteoB medina ; 3, gluteus miuimuB; 4, 
5, great Bciatic oerre sad iacUiatio vessels ; 6, 
temna 7 gemoUi 8 bicepa ; 9, qnadratuB femcolB ; 

_,, _ II reflecl«d tfludon rectus; 11, psoas and ilutcuB 

and borsa 13, anterior crural uerre; 14, common temonil 
artery 15, common Femoral tbiq^ 16, profunda veBBsIa; 17, 
gracilis 18 aemi mombranosua 19, adductor brevia; ai>, Bemi- 
tendiuaatia ai obturatcr eilsmuB; sz, adductor longus; 33, 
adductor magauB. 

the toes pomtmg downwards and lotwasda, mA "ikiB. 
trunk Sexod on account ot the teT^Kina otv'Cw6'V'** 
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and iliacus muscle. In the fourth form the limb is 
shortened, rotated outwards, and the head of the bone 
felt on the pubes, juSt below Poupart's ligament. 
The Hmb, moreover, is abducted, and the foot points 
directly outwards. 

The action of the muscles is well marked in cases of 
fracturey either of the neck of the femur internal to 
the capsule, or just below the trochanter, as far as the 
upper fragment is concerned. In the former case, 
which is the fracture of old age, and is a result of the 
slightest mishap, there is eversion of the limb, pro- 
duced, according to some authorities, by the action of 
the external rotators, but far more likely by the 
weight of the foot alone, and shortening, which is pro- 
duced by the action of the glutei, rectus, and ham- 
strings. In the case of fracture below the trochanters, 
a result of direct violence, the upper fragment is pulled 
forwards by the psoas and iliacus, and everted by the 
external rotators. There is shortening of the limb 
beyond the point of fracture, owing to the action 
of the rectus in front and the hamstrings behind, and 
the upper end is thrown outwards and the lower in- 
wards, and everted by the adductors. 

The most important operations in this region are 
amputation through the hip-joint, and excision of the 
head of the femur. In the operation of amputation, 
supposing the most rapid method — namely, that by 
anterior and posterior flaps — be performed, the anterior 
flap can be cut, and the articulation opened by. the 
first thrust of the knife, if a point midway between 
the anterior superior spinous process of the ilium and 
the trochanter major be taken for entering the instru- 
ment, and its point be insinuated onwards towards the 
capsule, transfixing it, and directed downwards, for- 
wards, and inwards, to a point just in front of the 
tuberosity of the ischium ; the knife is then to cut 
the anterior flap from the front of the thigh, and an 
assistant is to help the oi^erator by rotating the limb 
forcibly outwards, so as to \>t\ti^ \\ife ^^5Vi^5^sKc^w5S6^«i^ 
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the femur and its attached ligameDtam teres towards 
the surface ; the ligament and capsule beiog divided, 
the assistant rotates the limb inwards, at the same 
time drawing it towards himself, so that the operator's 
knife, after cutting through the posterior portion of 
the capsule, may clear the trochanter major, and 
fashion the hinder flap. 




Fig. 66. — Horizontal Bectiou through Hip-Joint. (One-foortb.) 
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integument, fasciae, and superficial vessels, sartorius, 
anterior crural nerve, femoral vessels, rectus, tensor 
fasciae, iliacus and psoas, portion of gracilis, adductor 
longus, adductor bre vis, pectineus, and profunda vessels, 
and part of obturator extemus and glutei, with superior 
gluteal and external circumflex vessels and nerves, 
capsular ligament, and ligamentum teres. In the pos- 
terior, part of the gracilis, adductor longus and bre- 
vis, and the adductor magnus and pectineus, internal 
circumflex artery, obturator nerve, quadratus f emoris, 
part of obturator extemus, obturator intemus and 
gemelli, the hamstring muscles, sciatic vessels and 
nerves, part of gluteus minimus and medius^ and the 
gluteus maximus, with its vessels, and the integu- 
ments of the buttock. 

Excision of the hip-joint. — The joint may be exposed 
either by a straight, curved, or T-incision, according to 
circumstances ; the straight portion should commence 
just below the anterior superior spinous process of the 
ilium, and be carried vertically over the trochanter 
major, and the following structures divided: — ^the 
gluteus medius and minimus, obturator intemus and 
gemelli, obturator externus, pyriformis muscles, and 
the capsular ligament. The head of the bone is pro- 
truded through the wound by bringing the knee of the 
affected side forcibly across the opposite thigh, with 
the toes everted. The bone is to be divided below the 
level of the trochanter major. A more scientific pro- 
ceeding is to separate the periosteum entire from the 
trochanter, leaving the attachment of the muscles ; by 
this means they retain in a great measure their proper 
action, and, moreover, new bone is thrown out. 
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SURGICAL ANATOMY OF THE THIGH OR MIDDLE 

FEMORAL REGION, 

The limits of this region may be indicated superiorly 
by a line drawn round the thigh at the fold of the 
nates, and infeHorly by one drawn round the lower 
portion of the thigh at about an inch above the 
patella; it has the form of a truncated cone, with 
the base directed upwards. 

Surface markings, — Anteriorly, the prominences of 
the obhque crossing of the sartorius, extending from 
the anterior iliac spine to the inner side of the knee, 
and of the tensor fasciae f emoris, enclosing a triangular 
interval, in which is the commencement of the quadri- 
ceps extensor, which forms two curved muscular masses, 
fuller inferiorly, and enclosing a small triangular in- 
terval immediately above the patella, corresponding 
to its tendon of insertion. Posteriorly , the surface is 
convex, and inferiorly is seen the divergence of the 
muscular masses which form the popliteal space. 
EoctenfiaUy, the surface is convex, and separated from 
the posterior by a deep furrow, marking the position 
of the external intermuscular aponeurosis. Internally 
and superiorly is the superior femoral region and 
Scarpa's space ; the middle of this surface is flat, and 
indicates the position of the crossing of the sartorius ; 
inferiorly is a large oval eminence, due to the vastus 
internus. 

The course of the femoral artery, which is seen 
pulsating in Scarpa's space, is indicated by a line 
drawn from the centre of Poupart's ligament to a point 
just behind the internal condyle of the femur. 

Topography, — The skin of this regloiv ^ n^t^ ^Ok^s^ 
posteriorly, thinner in front and mterxiaSL-Y > «tA Vt^:^ 
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supplied with sebaceous glands in the upper and inner 
portion near the groin. 

The svhcutaneous cellular tissue generally contains a 
good deal of fat, and the superficial veins, nerves, and 
Ijrmphatics lie in it. The most important superficial 
vessel is the internal sapJiena vein ; its course in the 
thigh commences just behind the posterior part of the 
internal condyle, and passing obliquely upwards per- 
forates the fascia lata at the saphenous opening, being^ 
there invested by the cribriform fascia, and terminates 
in the common femoral vein. It is very subject to 
a varicose condition, and may become enormooslj 
dilated. 

The course of the lymphatics is pretty much that 
of the vein, and they terminate in those lymphatic 
ganglia, situate in Scarpa's space, which lie in the axis 
of the thigh. 

The superficial nerves are derived from the anterior 
crural, ilio-inguinal, and crural branch of genito-crural 
nerves ; and posteriorly the integument is supplied by 
the lesser sciatic. 

Beneath the subcutaneous cellular tissue is thefa^sm 
lata, forming an envelope for the muscles, the arrange- 
ment of which in the upper portion of the thigh has 
been described with those regions. A very strong 
dense process, into which the tensor fasciae is inserted, 
is attached to the head of the fibula and to the outer 
surface of the knee-joint. This fascia invests the 
muscles so closely and firmly that its rupture allows 
of the bulging of the fibres of the subjacent muscles 
to an extent which would hardly be credited unless 
seen. Processes of this enveloping fascia form special 
sheaths for the muscles. 

The fascia lata is attached deeply, on the outer side, 
to the line leading from the trochanter major to the 
linea aspera, and extends downwards to the tip of the 
external condyle, and on the inner side to the line 
leading from the lesser trochanter to the linea aspera, 
and downwards to t\i© tV^ o1 VJtvfe \siX/srca5L ^i^stiks^^. 
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Hence it will be seen that the intermuscular septa thus 
formed divide the thigh into two distinct compart- 
ments — an anterior and a posterior. 

An intercommunication, however, does take place, 
owing to the passage of the femoral vessels through 
the adductor opening, of the perforating branches 
superioriy, and of the upper articulating branches of 
the popliteal vessels inferioriy. 

The anterior of these compartments, beneath the 
fascia lata, contains, externally and above, the tensor 
fasciae, which is inserted obliquely into its substance ; 
the sartorius, in its own sheath, which passes obliquely 
from the anterior superior iliac spine, and wraps round 
the thigh, being throughout its extent from the apex 
of Scarpa's space, a satellite to the femoral artery and 
vein ; between these muscles lie the rectus femoris, 
becoming associated in the inferior third with the 
underlying muscles, the vasti and crureus, which 
envelop the femur from the great trochanter to the 
patella. Beneath the crureus is the subcrureus, inserted 
into the synovial membrane of the knee-joint, which 
extends upwards beneath the extensors and the perios- 
teum of the femur for about three to four inches. Its 
office is to draw up the membrane, so that in extreme 
and sudden extension of the articulation it mav not 
be pinched between the femur and the patella. 

The femoral artery in the middle of the thigh — 
Hunter's canal, — Commencing at the apex of Scarpa's 
space, the artery describes an oblique course, lying 
covered over by the sartorius in its sheath, immediately 
beneath which is a strong fibrous aponeurosis, derived 
from the vastus intemus externally, and the tendons 
of insertion of the adductor longus and magnus 
internally. This aponeurosis is very thin in the 
upper part of the middle femoral region, but becomes 
very dense lower down, terminating in a sharp margin, 
beneath which the internal saphena nerve leaves the 
vessel. External to the femoral ve&afe\& \a \Xi'^ N^>«^xi& 
intemus muscle; and internal tot\iftTDLai:^\Jfeft^»«^^«^'^^ 
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of adductor longus and magnua, and behind them are 
the conjoined tendons of the vaetus intemus and 
adductors ; and in the middle third, the fibres of the 
vastus intemus alone separate the vessels from tha 
femur. In this canal, which is triangular in section, 
with its apex at the femur, lie the femoral artery and 
vein posterior to and very intimately united wi^ it ; 
the long eaphena nerve enters it with the vessels, above 
ajid externally, and after crossing the artery, leaves the 




1. )>rofnDda veBe«)B ; a, adductor loDgna ; 3, f emanl YeasalB ; 4, 
superflcittl obtnraior nerve; s, Bartpriuai 6, graciliBi 7, eit*ni»l 
ciitaneona nerve ; 8. pectinsua ; 9, rectus femorie ; 10, addackir 
breris ; 11, «nterior crural nerve ; la, deep obturator Derve; 13. 
external circumflex Teasels; 14, adductor magnna ; 15, lciiM>r 
fascial femoria ; 16. Bemi-membranoaua ; 17, vaetna intemng Ukd 

ecintic nerve ; 3i, bicepa femorie ; 22, great sciatic nerve. 

canal at the point above mdica,tAd, and is distributed 
to the wkin of the knee aniinjoat «it&»c&'^Nl»^s%, '^!s«, 
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cmastomotica magna artery is generally given off from 
the trunk, just before the vessel becomes popliteal — 
that is, before it passes through the adductor opening. 

The superficial femoral is easily compressed against 
the femur, at about the middle of the inner third 
of the thigh. 

Ligature of the femoral artery in Hunter* s canal, — 
This operation is rarely performed nowadays, unless 
it be for a wound in this portion of its course, the 
ligature of the femoral for popliteal aneurism being 
applied in Scarpa^s space. 

An incision is to be made in the course of the 
vessel about three inches in length, through the inte- 
gument and fascia lata, until the oblique fibres of the 
sartorius are recognized. Its edge reached, the muscle 
is to be pulled upwards, when the aponeurotic 
fibres bridging over the vessels will be seen. These 
are to be pinched up and divided on a director, when 
the artery (and perhaps the internal saphena nerve) 
will be seen with its vein, which is either behind it, 
or a little to its outer side, and closely united to it by 
a dense fibrous investment. Occasionally the anasto- 
motica magna is very large and superficial, and may be 
mistaken for the main trunk. 

The posterior compartment of the thigh, as formed 
by the fafida lata, contains the hamstring muscles, 
the great sciatic nerve, a great deal of fat and cellular 
tissue, and the terminations of the perforating branches 
of the deep femoral vessels ; it presents but few points 
of surgical interest. 

If amiputation through the middle third were per- 
formed by means of antero-posterior flaps (the opera- 
tion to be preferred), the anterior would contain the 
integuments of the thigh, with the cutaneous nerves 
and internal saphena vein, the rectus, sartorius, ad- 
ductor longus, brevis, and gracilis muscles, obturator 
nerve, femoral vessels, and branches of anterior crural 
nerve, a portion of the vastus extemus, in.ter\s?a&^ %s>l^ 
adductor ma^us muscles. T\ie poaterioT^ ^\NKss^ ^sS. 
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vastus externus and internus, adductor longus, brevis, 
and magnus muscles, deep femoral and perforating 
vessels, the hamstring muscles, great sciatic nerve, 
lesser sciatic nerve, and integuments of back of thigh. 
If the amputation be performed near the knee, the 
muscles are liable to great contraction, since they take 
their fixed points at the pelvis superiorly. Hence the 
flaps, which should be lateral, external, and internal, 
must be cut as long as possible. The strong fibrous 
sheaths of the muscles favour the bagging of pus in 
amputations through the thigh. 

In cases of wounds of the thigh, in which either the 
superficial or deep femoral is implicated, an approxi- 
mative diagnosis of the site of the escape of blood 
may be made by examining the posterior tibial artery 
at the inner ankle. If it pulsates, in all probabiUi^ 
the superficial femoral is intact, and the profimda 
wounded ; on the other hand, if the superficial femoral 
be the seat of injury, the blood, instead of continuing 
its course along it, and causing pulsation in the 
posterior tibial, is escaping into the surrounding 
tissues, and forming a false aneurism. In enlarging 
the wound to find the bleeding point, it must be 
remembered that the profunda is external to the 
superficial femoral, and that the veins of either will 
be most likely involved. 

In fractures of the shaft of the femur, the lower 
fragment is always drawn to the inner side of the 
upper one, and usually rotated outwards, although in 
some instances inwards : in the former case, owing to 
the contraction of the psoas and iliacus, and external 
rotators; in the latter, to the internal rotators. 
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SURGICAL ANATOMY OF THE REGION OF THE KNEE. 

This region is limited below by a line drawn round 
the leg just below the internal tuberosity of the tibia ; 
it will be thus seen that the popliteal space, which 
partly belongs to the lower third of ^ the thigh, the 
knee-joint, and the upper portion of the leg, is con- 
veniently associated with the surgical anatomy of the 
knee. 

Surface markings. — If the leg be extended on the 
thigh, from above downwards, in front is the tendon 
of the quadriceps extensor, in which lies just under 
the skin the patella, from the lower border of which 
descends the ligamentum patellae passing to its in- 
sertion in the tubercle of the tibia ; on either side of 
the quadriceps extensor tendon is a deep furrow, 
between it and the vasti muscles. In cases of 
synovitis, this furrow is obliterated owing to the 
collection of fluid causing the synovial membrane to 
bulge beneath the tendon. If the leg be flexed, the 
condyles of the femur, and the interspace between 
them, are very evident, and the patella fills up the in- 
terval between the femur and the tibia, the tuberosities 
of which are readily seen. In front of the patella and 
ligamentum patellae the integument is sh'ghtly raised 
at a spot corresponding with the bursa patellae. 

Posteriorly, during complete extension the surface 
of the popliteal space is convex, and the position of 
the muscles which bound it, although evident, is not 
80 pronounced as when flexion commences ; the most 
salient tendon is that of the semi-tendinosus. The 
position of the external and internal popliteal nerves 
lying in the middle of the space is easily seeiv d»x\x>L% 
extension, as, being put on t\ie Btte^cYi^ ^>^«^ '^'^ ">ssx- 
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mediately beneath the integument, and reseml 
tendons. Externally, the knee presents a depressio 
formed by the obliquity of the axes of the femur ai 
tibia, the deepest part of which corresponds with t 
position of the outer inter-articular fibro-cartila^ 
Above this is the external condyle of the femi 
below the external tuberosity of the tibia, whi 
posterior to it is the head of the fibula and tendon 
biceps; just behind the tendon of the biceps, a 
below the head of the fibula, can be felt the exten 
popliteal nerve. IntemaUyy can be felt the inten 
condyle and internal tuberosity of the tibia, separal 
by the position of the inter-articular fibro-cartila| 
The internal saphena vein is seen beneath the inte^ 
ment just behind the inner condyle. 

The skin of the region is very thick and dense, a 
the subcutaneous cellular tissue contains the inten 
saphena vein and nerve; on the inner side and 
front of the patelloe, the bursa patellae, effusion ii 
which constitutes the affection known as " h(yu8&mai 
haeej* In the early stage, inflammation of this bui 
is to be distinguished from synovitia by the fact of t 
patella being hidden by the distended sac, whilst t 
cavities on either side of it remain ; the fibrous tissi 
however, along the edge of the patella being thin, p 
may find its way into the synovial cavity. T 
aponeurosis is a continuation of the fascia lata, and 
attached firmly to the tubercle of the tibia and ; 
tuberosities, to the head of the fibula, afterwai 
blending with the fascia lata of the leg. Benea 
this aponeurosis lie the muscles, which have t 
following relations : — 

Internally are the sartorius, gracilis, and semi-te 
dinosus, the tendons of which muscles strengthen t 
aponeurosis by their fibrous expansions, and a 
separated from .the tibia by a large bursa, and t! 
semi-membranosus ; externally, the tendon of tl 
biceps j cmteriorlyy are t\ie tendon of the quadrioe 
extensor and the AigaiiieTit\>icL^\»^«i^\i^\r«^«v\v^\^ 
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and the tibia is a bursa (bursa of Cloquet), The 
articular branches of the popliteal, anterior tibial 
recurrent, and anastomotica magna ramify on the 
capsule. 

The popliteal space forms the posterior aspect of the 
knee. 

Topography, — The skin is thin, and has beneath it 
a considerable amount of fat. It contains a number 
of lymphatic glands which are liable to suppuration, or 
to enlargement after injuries to the foot or leg ; they 
are divided into two series — a superficial, which 
accompany the saphena veins, and a deeper which lie 
with the popliteal vessels ; suppuration in these glands 
has been mistaken for aneurism. 

The external saphena vein lies in this tissue before 
it perforates the popliteal aponeurosis to join the 
popliteal vein ; here also are some branches of the 
small sciatic nerve. The popliteal aponeurosis is con- 
tinuous with the fascia lata above and fascia of leg 
below, is attached to the bony prominences and liga- 
ments, and forms sheaths for the muscles and vessels 
of the space ; strong transverse bands stretch across 
the space, and, by connecting the tendons of the ham- 
strings, the fascia is rendered very tense. This fascia, 
from its strength and power of resistance, complicates 
the diagnosis of tumours in the space. 

The boundaries of the popliteal spa^e are, extemaUy, 
the biceps above, the external head, of gastrocnemius 
and origin of plantaris below. Internally, the tendons 
of the semi-tendinosus, semi-membranosus, gracilis, 
and sartorius above, and the inner head of the gastro- 
cnemius below. 

These muscles are very subject to contraction after 
strumous disease of the knee-joint, and to cause sub- 
sequent dislocation of the leg upon the thigh, in cases 
where the disease has not been combated by treat- 
ment. Connected with the tendons of these muscles 
are bursal sacs, which are of surgical importance, as if 
enlarged or inflamed they may oiSeT ^oxckfc ^\Sissvs^^3\S!^ 
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in diagnosis. Thus, one exists between the inner head 
of the gastrocnemius and the condyle of the femur, 
and often communicates with the joint, another exists 
between the tendon of the semi-membranosus and the 
tibia ; the bursa beneath the outer head of the gastro- 
cnemius is generally a prolongation of the synovial 
membrane of the joint, and between the popliteal 
tendon and the posterior and external lateral liga- 
ments there often are found separate bursas. 

The muscles above mentioned enclose a lozenge- 
shaped space, containing a large quantity of fat and 
cellular tissue, in which lie the popliteal vessels, nerves, 
and some lymphatics ; as this fat and cellular tissue 
is continuous with that surrounding the muscles of the 
back of the thigh and calf, any collections of pus in 
the space are liable to extend up the limb or down- 
wards amongst the muscles of the back of the leg. 
Most superficial in the space, on the outer side, is the 
external popliteal nerve, which lies on the inner 
margin of the biceps tendon, and must be carefully 
avoided in tenotomy ; the external saphena vein lies 
to its inner side, after having perforated the popliteal 
aponeurosis. More internal still is the internal pop- 
liteal nerve, which is the continuation directly down- 
wards of the sciatic nerve, in the inferior portion of 
the space ; this nerve gives off a leash of branches 
which supply the muscles of the calf, and a filament, 
the communicans poplitei, which joins a corresponding 
pne from the external popliteal, the communicans 
peronei, forming a loop which generally lies in the 
sulcus, between the two heads of the gastrocnemius 
(external saphena). The sheath of the popliteal 
vessels is very dense, and encloses the popliteal artery 
and vein, which latter lies internal to the internal 
popliteal nerve, and superficial to the artery. 

The popliteal artery. — The course of this vessel in 
the space is indicated by a line which, commencing at 
the centre of Poupart's ligament, and wrapping round 
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high, would fall immediately between the two 
'les of the femur behind ; commencing at the 
Qg in the adductor magnus, it extends to the 
border of the popliteus muscle • it lies close to the 
M of the bone, and gives off its articular branches 
f at right angles 




'■ course, 
rtery and the vein - 
articular branch of 
iturator nerve, which 

ies the knee-joint, 
irtery and vein are 
ih intimate relation 
it would be almost 
Bible for a punctured 
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dor Internal irticular arter; ; is, outer bead of gastro- 
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t ; so, external taphenom vein and nerve ; 31, tendon of 
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femur ; having wound round that bone, it has 
that portion of it between the bifurcation of the 
linea aspera in front of it, in the middle of its course 
the posterior ligament of the articulation, and below, 
the popliteal fascia. Behind, is the popliteal vein^ 
internal popliteal nerve, aponeurosis; externally, 
biceps ; internally, semi-membranosus. 

The branches of the vessel are the muscular, the 
superior and inferior external and internal articular, 
and the azygos, which pierces the posterior liga- 
ment. These vessels maintain a very free anastomosis 
round the joint amongst themselves, the anasto- 
motica magna, anterior tibial recurrent, and muscular 
branches. 

Ligature of the popliteal, for spontaneous aneurism, 
as a definite operation is never practised in modern 
surgery, for reasons which will be found discussed in 
works on aneurism. 

The popliteal vein is intimately united with the 
popliteal artery. It is a matter of considerable im- 
portance that, in the peculiarity of its relation with its 
artery and its appearance and existence, it resembles 
no other vein in the body. It is very thick, resem- 
bling an artery, both in appearance and structure; 
hence (in the dead body at least) the difficulty so often 
experienced in applying a ligature. 

The diagnosis (yf tumours in the popliteal space may, 
in most instances, be reduced to anatomical principles, 
thus : such tumours must be either aneurism (circum- 
scribed or diffused), abscess, enlarged glands, cysts, or 
growths, (fee. In the event of an aneurism, com- 
pression of the femoral would empty its sac, and the 
sound communicated to the ear by a stethoscope would 
be of a prolonged, blowing nature. Cysts, such as 
those alluded to as connected with the tendons, even 
if they have a communicated pulsation from being so 
closely packed together with the vessel, could be 
dragged away from it, and then these seeming 
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pulsations would cease, and moreover they are always 
lateral. In the diagnosis between an abscess and an 
aneurism the sac of which had suppurated, or between 
an abscess and ruptured popliteal artery, forming a 
diffuse aneurism difficulty might be expected; but 
here the condition of the pulse below will generally 
determine the case. 
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SURGICAL ANATOMY OF THE KNEE-JOINT. 

Three bones enter into the articulation of the knee- 
joint — viz., the femur, the patella, and the tibia. The 
structure of the bones entering into the formation of 
the joint is the same in each instance — cancellated 
tissue, enclosed in a layer of compact tissue. The 
articular extremities of the bones are well supplied 
with blood-vessels; these enter the patella on it& 
anterior, and the femur on its posterior surface. 

The articular surface of the patella is divided ver- 
ticiiUy by a crest into two facets, the rounder of which 
corresponds with the outer, and the longer and flatter 
with the inner, articular portion of the trochlea. 

The lower articular end of the femur is convex in 
front and concave posteriorly, and the internal condyle 
is lower than, and a little posterior to, the external, 
presenting on its inner side the inner tuberosity for 
the attachment of the internal lateral ligament, and a 
well-marked tubercle, very plainly felt beneath the 
integument, for the attachment of the tendon of the 
adductor magnus. The tuberosity of the outer condyle 
is less prominent than that of the inner, and gives 
attachment to the external lateral ligament. The 
articular surface extends higher on the outer side 
than on the inner, and is moreover in advance of it 
and broader. During complete flexion only, the 
patella occupies the centre of the trochlea, but in 
extension it overlaps the outer portion of the arti- 
cular surface, and rises, if the extension be extreme,^ 
half its diameter above it. 

The femur and the patella are united by the fibrous 
capsule and by the tendon oi tVi^ c^adriceps extensor- 
The gre&t power exerted \3iY \\i^ «jaM\Q^ <A 'Oofe ^Kffi^ji5& 



OF THE KNEE-JOINT. 327 

on the patella above, and its strong attachment to the 
tibia by the ligamentum patellsB below, explain how 
this bone may be fractured transversely by muscular 
action. The action of the vasti is rather to drag on 
the patella transversely. 

Dislocations of the patella, — This bone is most fre- 
quently dislocated outwards. The bone lying above 
and external to the external articular surface of the 
trochlea, the outward traction of the extensor muscles 
favours this form of displacement. Dislocation in- 
wards is very rare. Dislocation with the bone lying 
vertically either on the outer or the inner condyle is 
also very rare.* 

The articulation between the femur and the tibia, — 
The inner articular surface of the condyle of the femur 
is less prominent anteriorly than the external, but is 
set lower and extends a little further backwards, and 
is more oblique laterally. These surfaces are separated 
posteriorly by the intercondyloid notch. The head of 
the tibia presents two concave articular surfaces, the 
external of which is the rounder, separated by the 
spine, in front and behind which are rough depressions 
to which are attached the crucial ligaments. 

The femur and tibia are united by the capsular 
ligament, posteriorly by the posterior ligament, which 
is a prolongation upwards of the tendon of the semi- 
membranosus, an internal and external lateral liga- 
ment, two crucial, the anterior or external and the 
internal or posterior, and the two interarticular semi- 
lunar fibro-cartilages. 

The synovial membrane of tlie knee-joint ascends 
upwards beneath the extensor muscles, as a pouch, for 
about three inches, and is reflected from the articular 
surfaces of the femur, to tl^e crucial ligaments and 
articular surface of the tibia, enveloping the semi- 
lunar cartilages, and at the back of the external forms 
a pouch between its surface and that portion of the 

• Vide case in practice of Author, Britlak MedlcaX 3wi!r(voV.x 
December, 18^3, 
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tendon of the popliteua wHch ia within the caps 
it then lines the capsular bgajnent 

The lower epiphysis of the femur presents 
ossified nodule at the ninth month of foetal lii 
fact of considerable value medico-legally in di 
m ining tbo age of the child The entire epiph 
however, does not unite with the shaft until 
twentieth year ; the upper epiphysis of the tibia a< 
twenty-fifth year. 




Fig. 69. — Xnee-jomt Opened VerticiJIy (Onft-Iialf.] 

1, tendon of qnadncepB eitensor 3 sub crurauB 3 cut ed 
synoTuI membi-Kse 4 patolla d vided vert cftllv 5 ligune 

ligameot ; S, adipose t ssue 9 bursai beneath ligame 
patellm ; 10, ligsmeatuni pBtollce. 

MovemerUe of the knee-joint. — Fleanon is perfor 
by the biceps, semi-tendinosus, Eemi-membraiu 
^pliteuB, and aoceeaoTii^ Vi-j tV« ^gsKtrocaeD 
JSxienaion, by tbo (\\>ad."nceg& 6T*fcTiBKit, aiA, \ 
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vaginn femorie. When the leg is eemiflesed, the 
joint can be internally rotated by the sartorius, seiiu- 
tendinoaua, and gracilis ; extemaUy by the biceps. 

Melations of the knee-joint, externally. — The tendon 
of the biceps and the strong process of fascia lata into 
which is inserted the tensor fasciie ; intemaUy and a 
'^it\6 posteriorly, the sartorius, semi-tendinosus, gracilis, 
and semi-membraDosuR, all these tendons are enclosed 
in bursal sheaths ; posteriorly, the tendon of the 
popliteus and the tendon of the muscles forming the 
popliteal space, with the contents of the space itself. 



Fig. 7a — Horizontal section of Knee-joint. (One-half. ) 

r, ntollai i', BjnovUl membrane 1 a. capsale; 3, femur; 4, crucial 
ligaments ; 5, biceps ; 6, outer head of gaatrocQemiue -, ^. pop- 
liteal artery ; 8, eiternal popliteal norvsj 9, popliteal yom ; 10, 
internal popliteal nerve; 11, eitemal aapbena vein; is, aemi- 
tendinoftuB; 13, eemi-membraiiOBUH ; 14^ gracilis; 15, sortOTins; 
16, Inner head of gaBtrocnemiuB. 

FraclMre of the patella when due to muscular action 
is always transverse, and the separation of the frag- 
ments is caused through the upward traction of the 
rectus acting on the upper one, whilst the lower is 
retained in position by the ligamentum patellae. With 
a view to treatment, the tension stcnAdXift Tft\a3sA.,'^ 
extending the leg on the femur, auA^i'^ ^i^'iX^ %Kxai% 
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the tliigh on the pelvis bo aa to relax the rectus miiBcle. 
In recent cases the efiueed fluid in the joint ehould 
be tapped antiseptically and possibly m very old 
standing cases with great separation of fragments 
"wiring them antisepticaJIy has been shown to be 
very elficnci oil's 




Fig. 71. — Vertical sectian of Knee-jamt, (Ooe-balf.) 

I, Bynovial membnuiB; 2, short bead of Wcsps ; 3, peroDeal nerve; 
4, long bead of biceps; 5, plajiUris! 6, exteraal aenu-lniiu' 
cartilage; 7, aural veBsels; 8, popliteal vesBels ; 9, anterior 
crucial %ameDti lo, ligamenCum patollffii 11, bursa prspi- 
tellnria. 

The articulation bQivfeeu the upper extremities of 
the tibia and fibute. ^ ftn ax^^ixc^^iilL \'^\>,<»i\>aiiC\«%^ 
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two opposed articular spaces, united by two ligaments^ 
an anterior and posterior, with a synovial membrane 
between, occasionally communicating with that of the 
knee-joint ; a circumstance explaining the implication 
of the synovial membrane of the head of the fibula 
becoming involved in effusions into the knee-joint. 

The operations which concern the knee-joint are it& 
excision, entire or partial, and amputation through it^ 

Excision of the knee-joint, — The articular surfaces 
which require removal may be exposed in several ways^ 
the simplest being by a semilunar incision, extending 
from the inner side of the inner condyle to the outer 
side of the external, the convexity of the incision 
lying midway between the lower border of the patella 
and the tubercle of the tibia; the joint is thus 
opened at once. The articular extremities of the 
femur and tibia, or patella, are to be removed ac- 
cording to circumstances ; but in the instance of per- 
forming the operation on children, it is of great 
importance to avoid removing the entire epiphyses, as 
there would then be no further growth in the limb. 

Structures divided in excision of knee-joint, — Integu- 
ment and aponeurosis, patellar plexus of nerves, bursa 
patellae, ligamentum patellae, anterior part of capsular 
ligament, synovial membrane, crucial ligaments, lateral 
ligaments, articular vessels, and articular e2[tremities> 
of femur and tibia. The popliteal vessels are separated 
from the opened joint by the posterior ligament and 
popliteus muscle. 
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SURGICAL ANATOMY OF THE LEG. 

The surgical region of the leg commences just 
^low the knee, and extends to an imaginary line 
4rawn round the lower part of the limb, just above 
the malleoli. 

Surface markings, — Its general form is that of an 
inverted cone, rendering the reflection of the skin 
<iifficult in amputation in the lower third. Anteriorly 
is the crest of the tibia, internal to which is the flat 
plane surface of the shaft of the bone, which being 
-subcutaneous throughout permits of ready examination, 
and external to it is the mass of the tibialis anticus, 
■and extensors of the toes. Externally are the peronei, 
•separated by a well-marked groove corresponding to the 
interspace between them and the external edge of the 
soleus. Posteriorly is the swell of the calf, due to 
the gastrocnemius and soleus, the division between the 
two heads of the former being marked by a furrow 
<;ontinuous with the lower portion of the popliteal 
«pace. As the muscular fibres cease, the tendo- 
Achillis becomes more evident. 

Topography, — The leg can be readily divided into 
two regions, an anterior and a posterior, limited by 
the inner border of the tibia internally and the outer 
"border of the fibula externally. 

Anterior region, — The skin is freely movable over 
the subjacent tissues, and in the subcutaneous cellular 
tissue and fat lies the internal saphena vein, which, 
crossing the inner malleolus, passes upwards towards 
the posterior border of the inner condyle of the femur, 
^nd is accompanied by the internal saphena nerve. 
Tie aponeurosis is tide coiit\xi\v^\ivcyQ. ^'owajira.rds of the 
fa^scia lata, strengt\ieiie^ s\v^tvoic\3 \isA ''cc&fcTwS^'^^ 
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the expansion of the aartorius tendon, and thickened 
inferiorljr where it forms the annular ligament of the- 
uikle. It is adherent to the anterior surface of the 
;ibia and external border of the fibula, and sends septa 
letween and gives attachment to the anterior muscles 
>f the limb ; it is perforated in several places for th& 
Mflsage of the cutaneous nerves. Enclosed in the- 




Fig. 72.— Section of the Right Leg in the Upper Third, 
c, tibi^s posticus ; a, tibialis anticna ; 3, Ssior longus di^tomr 
re : _ 7, tendon of plantaj 



a, tibialis 1 

^ . „ s digitoruB 

anterior tibial Teasels and 1 
peroDBiiB loQguH : 



ar plantai 



laJ saphen 

ionj 13, peroneal vesselB; 14, 

peronei nerve. 

jpace between the aponeurosis, the tibia, fibula, sjid 
interosseous membrane, lie the tibia,^ a.iA,v::ns ^xA'QoKt 
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•extensor communis digitorum, united superiorly by ai 
intermuscular septum ; lower down they separate, an' 
enclose the origin of the extensor proprius pollidi 
external to and below which is the peroneus tertiui 
The space between these muscles and the interosseoT 
membrane is occupied by the anterior tibial vessel 
And nerve ; the nerve, pursuing the same course as tl 
artery, lies at first external to, then upon, and the 
again outside the vessels. 

External rtigion. — ^The aponeurosis forms an inves 
ment for the peronei muscles; the compartmer 
corresponding to the external surface of the fibuL 
"To the upper and middle thirds of this surface tl 
peroneus longus is attached; the upper fibres ai 
pierced by the external popliteal nerve, which at th: 
point divides into anterior tibial and musculo-cuti 
neous; the latter perforating the fascia about th 
middle third of the leg. Arising from the middl 
third of the fibula the peroneus brevis is enclosed i 
the same compartment. 

The anterior tibial artery. — ^The course of this vesa 
is indicated by a line drawn from the inner side of th 
head of the fibula to midway between the malleoli. 1 
enters the region at a point below the popliteu 
muscle, and passes between the upper portion of th 
two heads of origin of the tibialis posticus, an 
•comes off from the popliteal almost at a right angle 
Its relations are, anteriorly, integument and fascia 
tibialis anticus (above), extensor longus digitorum an* 
extensor proprius pollicis, and the anterior tibial nerve 
internally, tibialis anticus, extensor proprius poUici 
(which crosses it at the instep) ; externally, the anterio 
tibial nerve, extensor longus digitorum, and extenso: 
proprius pollicis; posteriorly, the interosseous mem 
brane, the tibia, and anterior ligament of ankle-joint. 

Ligature of this vessel is rarely required, unless it h 

for a wound, which would be enlarged, and the bleed 

ing points sought for. To tie it an incision should be 

znade in the upper tViVr^, m >iNi^ *\Ti\fex«^»Rfc V^^fe^wftn 
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the tibialis anticus and the extensor communis digi- 
torum ; the intermuscular septum between them looked 
for, the muscular fibres detached from it, and pulled 
on one side, when the vessel, surrounded by venae 
<5omites, and having its nerve to the outer side, will 
be seen lying on the interosseous membrane. 

In the lower third an incision should be made along 
the outer border of the tibiaUs anticus tendon, when 
the vessel will be found between it and the tendon of 
the extensor proprius poUicis, and the nerve generally 
lying on it. 

Posterior region, — Beneath the integument and 
superficial fascia are the external saphena vein and 
nerve, and some branches of the musculo-cutaneous 
and internal saphena nerves. The aponeurotic sheath, 
enclosing that portion of the leg posteriorly between 
its attachments to the tibia and fibula, is subdivided 
by an expansion separating the superficial from the 
deep flexors, vessels, and nerves. The most posterior 
contains the gastrocnemius and soleus, uniting to form 
the tendo-AchiUis, and the plantaris, with a good deal 
of fat and bursal tissue. The second, anterior to the 
former, contains the flexor longus digitorum internally, 
the flexor longus poUicis externally, and tibialis pos- 
ticus muscles between them, closely united by inter- 
muscular septa. The posterior tibial vessels on the 
tibial side, having the posterior tibial nerve external to 
them, and the peroneal vessels on the fibula, lying at 
first beneath the intermuscular aponeuroses, next 
between the flexor longus pollicis and tibiahs posticus, 
and lower down the limb, between the tibialis posticus 
and the flbula. 

The posterior tibial artery would rarely require liga- 
ture in its upper third, unless for injury, in which case 
the wound should be enlarged, and the bleeding point 
secured. If the vessel be divided by a punctured 
wound from the front of the leg, or in the case of 
traumatic aneurism of the vessel, low dowTk.^ \fe ^s^ 
necessary to place a ligature upon it iiv \\^ ^^xxja^-^s^. 
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Ligature of the posterior tibial artery in the upper 
third. — This vessel is reached most scientifically by 
an incision made along the posterior border of the sub- 
cutaneous surface of the tibia, about four inches in 
length, dividing the integument and aponeurosis, 
taking care to avoid the internal saphena vein and 
nerve. The inner border of the gastrocnemius is to 
be drawn aside ; when the tibial head of the soleus is 
reached, its fibres are to be divided, until the inter- 
muscular septum (the position of which is variable) 
is come upon. This is next to be cut through, and 
the fibres of this muscle divided until freedom of 
access is obtained. The cut edges of the soleus are to 
be separated, the smooth intermuscular aponeurosis 
which separates the superficial from the deep flexors is 
to be divided on a director, and the posterior tibial 
nerve drawn on one side ; the posterior tibial artery, 
surrounded by venae comites, is seen lying on the 
flexor longus digitorum. 

The nutritious artery is a branch of considerable 
importance. Directed upwards towards the knee, it 
enters the shaft of the tibia in a deep canal in the 
posterior aspect, about four fingers' breadth from the 
knee, and may give rise to troublesome haemorrhage in 
amputation of the leg at this part. 

The peroneal artery, generally regarded as a branch 
of the posterior tibial, is very often of larger size. It 
is very deep, and, lying along the fibular surface of 
the leg, has the following relations : — In /ront, the 
tibialis posticus and flexor longus pollicis ; externaUyf 
the fibula ; and behind, the soleus, deep aponeurosis, 
and flexor longus pollicis. This vessel is occasionally 
wounded in compound comminuted fractures of the 
fibula. 

In/ractures of the tibia, which take place obliquely 
from above, downwards, and forwards, the muscles of 
the calf cause the lower fragments to be drawn upwards 
and backwards, and f rec^uently the upper one to pro- 
trude througli the mtegvxxoeiA.. ^SJjJdl^^^^ ^SklVsrin^g 
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the surfaces into apposition, the knee should be bent to 
relax the opposing muscles, and extension made from 
the knee and ankle (vide " Ankle-Joint "). Occasionally, 
the V or screw fracture is met with — the result of a 
wrench. 

Fracture of the lower end of the fihda is usually 
associated with fracture of the inner malleolus (Pottos 
fracture), or rupture of the internal lateral ligament of 
the ankle-joint, causing dislocation of the foot outwards. 
The eversion of the foot is due to the action of the 
peroneus longus, whilst the heel is drawn upwards by 
the gastrocnemius and soleus. The reduction is effected 
by flexing the leg at right angles with the thigh, and 
making extension from the knee and ankle. 

The relation of the tibia and fibula to each other 
must be borne in mind in performing amputation 
through the leg. The fibula lies on a plane posterior 
to the tibia, and its external border, with about half of 
its external surface, is situated behind the interosseous 
ligament ; hence, unless care be taken, the knife may 
be easily entered between the bones, instead of taking 
the necessary obUque course skirting their posterior 
surfaces. 

Strv^tures divided in an antero-posterior amputation 
through the calf, — In the anterior flap: the integu- 
ment, cutaneous nerves, aponeurosis, tibialis anticus, 
extensor communis digitorum, and extensor proprius 
pollicis, peroneus longus and brevis, musculo-cutaneous 
nerve, anterior tibial vessels and nerve. In the pos- 
terior, the flexor longus digitorum, flexor longus 
pollicis and tibialis posticus, posterior tibial vessels 
and nerve, peroneal vessels, intermuscular aponeurosis, 
soleus and plantaris, gastrocnemius, external saphena 
nerve and vein, internal saphena vein and nerve, 
aponeurosis and integuments. 
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SURGICAL ANATOMY OF THE TIBIO-TARSAL REGION. 

AnMe or malleolar region, — It has been thought 
more convenient to postpone the description of the 
several articulations entering into the conformation of 
the foot and ankle until all those soft structures 
which enclose them have been explained ; as all surgi- 
cal reference to the skeleton must necessarily be made 
from the surface, it is of importance that all the 
intermediate parts be demonstrated from without 
inwards, and in the order they would be met with in 
an operation. 

Surface niarkiiigs, — ^This region includes the ankle- 
joint, and the structui*es immediately surrounding it, 
and offers for examination two surfaces, an anterior 
and a posterior. 

Anterior surface, — The two malleoli, of which the 
internal is the shorter and broader, and the external 
longer and set more backwards, enclose a space 
through which pass the extensors of the foot and 
toes, which are rendered evident by their several 
movements. Beneath the integument and superficial 
fascia lie internally, just in front of the malleolus, the 
internal saphena vein, accompanied by its nerve; 
more externally, the musculo-cutaneous nerve ; whilst 
passing from behind the outer malleolus is the external 
saphena nerve. The aponeurosis is a strengthened 
continuation of that of the leg, attached intimately to 
the malleoli, consisting of a superior fasciculus, which 
binds down the subjacent tendons, just in front of 
the extremities of the tibia and fibula, and an inferior 
which retains them in connection with the tarsus. It 
forms two distinct se^ta,, commencing internally — i, 
for the tendon oi t\ve \,\\]>\sX^a ^ts^\c\v&\ ^^ \sst <fefl 
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tendon of tbe exteoBor longus digitorum, peroneuB 
tertius, and extensor proprius pdUicis, beneath which 
is the anterior tibial vessels and nerve. These sheaths 
are lined with separate synovial membmnea. The 
hollows immediately in front of the malleoli corre- 
spond with the articulation, and disappear when the 
synovial membrane is distended. 

The po&terior surface, or that portion behind the 
malleoli, is separated by the tendo-Achillis into two 
hollows. 

In the outer, beneath the integuments, is the ex- 
ternal saphena vein and nerve, lying upon the external 
annular ligament, which is attached to the outer 
malleolus and outer surface of the os calcis, binding 




Fig 73 — R^lationa of parte behind the Inner MalleuluB. 

I, I. tibmlia posticus a, tendo Acbillis 3 tiLiialiij anticus! 4,4, 

liblal nerve Tha tandon of the flei r longiis pcillicis is too 
do«ply placed to be ehown 111 ihis Tien 

down the peroneus longus and brevis, the latter being 
the superior ; they are contained in a common sheath 
(at first), and have a common synovial membrane. 
The hollows immediately behind the malleoli, and 
separated by the tendo-Achillis, do not become oblite- 
rated by distension of the synovial membrane of the 
ankle-joint. 

In the inner, the pulsations of tKe 'poaXicriOT \Sa5»!i 
arte/jare pluinty seen or felt, aai4 "bBn.ea.'Cfi. 'iJt«\^- 
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tegument are the internal saphena vein and nerve, 
which lie upon the internal annular ligament, which 
is attached to the inner malleolus and inner surface of 
the OS calcis, and forms with the tibia, os calcis, and 
astragalus a series of separate canals, containing from 
before backwards the tendons of the tibialis posticus ; 
the flexor longus digitorum ; the posterior tibial vessels 
and nerve, running in a sheath of their own derived 
from the contiguous septa ; the flexor longus poUicis, 
the canal of which is formed partly by the astragalus. 
Each of these canals has a separate synovial mem- 
brane. The tendo-Achillis has a separate sheath 
derived from this aponeurosis. 

The posterior tibial artery at the ankle-joint lies 
between the flexor longus digitorum and the flexor 
longus poUicis tendons, having venae comites on each 
side, and the posterior tibial nerve behind it. 

Ligature of the posterior tibial artery at the inner 
rnalleolus. — ^This vessel is easily reached, but the in- 
cision must be made carefully, as there is a risk of 
dividing it in overcoming the resistance of the in- 
ternal lateral ligament. An incision about two inches 
and a half in length is to be made through the integu- 
ment, midway between the inner malleolus and the 
tuberosity of the os calcis. After the dense aponeu- 
rosis is exposed it should be cautiously divided, when 
the vessel will be seen surrounded by venae comites, 
and in order to avoid the nerve, which lies posteriorly ^ 
the needle should be passed from the heel towards the 
ankle. 

The structures immediately in relation with the anMe- 
joint are, anteriorly, the tendons of the extensor 
longus digitorum and peroneus tertius, the extensor 
proprius polHcis, anterior tibial vessels and nerve, the 
tendon of the tibialis anticus ; posteriorly, tendons of 
the peroneus longus and brevis, the flexor longus pol- 
licis, the posterior tibial vessels and nerve, the tendons 
of the flexor long\ia digLtornin. and tibialis posticus. 

The joint is iornied \>^ ^Aift ^T^I\Q?d^sb^viTL q\ NJc&k \xl- 
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f erior articular extremities of the tibia and fibula with 
tbe astragalus. 

Tlie tifno-iarsal articulation. — The extremities of 
the tibia and fibula are hollowed out into a sort of 
mortice, concave from before backwards, open in front 
and behind, and shut in 
laterally by the malleoli. 
The use of the malleoli is 
to prevent lateral move- 
ments, and to restrict tbe 
motions of the joint to 
flexion and extension. The 
articular surface of the as- 
tragalus presents superiorly 
a surface convex from be- 
fore backwaoTda for the cor- 
responding articular surface 
of the tibia; laterally are 
two articular surfaces cor- 
responding with those of 
the malleoli, the external 
one being the larger. The 
liga/menU are an external 
lateral, consisting of three 
fasciculi; an internal, or 
deltoid, radiating from the 
inner malleolus, to bo at- 
tached to the scaphoid, o 
calcia, and s 




g Fig. 74. — Transvarse eectlon 



teriorly are a few fibres 
closing in the articulation ; 
posteriorly the joint is shut ' 
in by the transverse liga- 
ment of the inferior tibio- 
fibular articulation. The 
synovial membrane invests 
the inner surface of the i^™" ""tansoua ner™. 
ligaments and articular cartilages, khA c.-trva% 'ws 'vJoa 
great lasity of the anterior and poatenut \\gB.tsiCTSa'*. 



e AnblG'jomt. 

[, tibial[B RnticnB; 3, eKtenBOr 
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readily bulges through them, consequently the joint 
IB eauly reached from either aspect, and in cases of 
synovitis the membrane usually protrudes in front 
between the malleoli and again behind the external 
malleolus. 

Dislocation at tlie tibto-tarsal articvXalion, — that is 
to say, dislocation of the entire foot from the bonee of 
the leg— is almost invariably associated with fracture 
of one or other malleoli, which can be readUy lmdB^ 
stood from the shape and extent of motion allowed at 
the joint. It is a result of the foot being twisted in 




Kg. 75.— Vertical aectioii of Ankle- joint. (OaeJulf.) 

t, tibioliB pOBticOH; 3. flsiOF loDgUS pollicls ; 3, fleZOr lODgDS 

digitonim I 4, ajtragiilas ; 5. aBtragalo-calcaneaa ligameoti 6, 
peroneuB brevis ; 7, os oaiclH ; 8, peronBOB longns. 

running or walking, and may either be otrfwmni!, 
when the lower end of the fibula is broken, the inner 
malleolus or internal lateral ligament torn ; vmoardt, 
when there is no fracture of the fibula, but the lower 
end of the tibia broken ; backwards, when both 
malleoli are broken, the teftligtciiecting; ajid/ortoards, 
when the astragalus is thrcfwn m. li^m.^^ lA *itaRi "iSsa.. 



OF THE TIBIO-TABSAL REGION. 343 

Excision of the ankle^otrU. — The seat of disease 
can be reached by a variety of incisions; but the 
object to be attained is to save the tendons, in order 
tlw,t they may still fulfil their functions aa far as 
possible, for which purptae an accurate knowledge of 
the parts in contact with the articulation is necessary, 
and which may be gathered from a study of the 
accompanying sections. 

The articulation of the astragalus with the os calcis 
is one of great strength, owing to the interosseous 
ligament which lies in the grooves of these bones ; it 
is ruptured in cases of dislocation of the astragalus 




I, int^niBj lateral! ligsmeuti a. tib[alia poaticua ; 3, flexor lontpis 
pollicis i 4, flexor longus digitonim; 5. abductor poUiois ; 6, 
flexor Rccessoiius ; 7, flexor brevis iligitorum ; 8. sMuct«r 
mtuimi digltii 9, perouous longus; 10. peroueus brevis; 11, 
eiteDHOT brevia digitoniini la, exteneor conuoumB digitoruoi! 
13, exteasor lougus pollicia. 

from the os calcis. This is by far the most important 
of the luxations of the tarsal bones, and may occur 
either forwards and inwards, or forwards and out- 
wards. 
Ambulation at the njttie-joint.— T\\e ■\».ii&iaa.-^«s. ^iss 
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the guidance of the knife are, in the first place, for the 
anterior flap, the two malleoli, which are to be united 
by a semilunar incision dissected up well forwards; 
and for the posterior, one cutting the sole trans- 
versely and a little obliquely backwards, and extending 
between the limits of the preceding incision ; the arti- 
culation is next opened, the lateral ligaments divided, 
the posterior part of the capsule cut through, and the 
OS calcis sawn through obliquely from behind forwards 
and downwards. The anterior flap is dissected off the 
malleoli, which are next sawn off, and the cut surfaces 
approximated, and the tendo-Achillis, if necessary, 
divided. (Pirogoff.) Syme's amputation consists in 
removing the os calcis, and sawing off the ends of the 
malleoli. In both these operations care must be taken 
not to wound the trunk of the posterior tibial artery, 
and to keep the external and internal plantar vessels 
as long as possible. 
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SURGICAL ANATOMY OF THE FOOT. 
TABSO-METATARSAL REGION. 

Tlie dorswm of the foot. — ^The chief points to be 
observed in the surface markings of the dorsum of 
the foot are those connected with the prominent 
points of its skeleton. For the performance of the 
several amputations and disarticulations, certain land- 
marks are necessary to guide the operator in finding 
the articulation he desires to open. Thus, a line 
drawn from the depression on the inner side of the 
foot, between the inner cuneiform bone and the great 
toe, to the posterior edge of the tuberosity of the fifth 
metatarsal bone, indicates the course of an incision 
such as would expose the tarso-metatarsal articulation.. 

Again, the tubercle of the scaphoid on the inner 
side, and a point midway between the outer malleolus, 
and the tuberosity of the fifth metatarsal bone, which 
is the situation of the articulation between the cuboid 
and OS calcis, indicates a line of incision which would 
open the medio-tarsal joint. 

Topography, — First, the integument, and subcu- 
taneous cellular tissue, which contains the dorsal 
venous arch, the terminal inosculation of the internal 
and external saphena, and the musculocutaneous 
nerves, beneath which is the dorsal aponeurosis of the 
foot, and from within outwards the tendons of the 
tibialis posticus, tibialis anticus, extensor proprius 
pollicis, extensor communis digitorum, peroneus tertius, 
and peroneus brevis, and in a plane beneath them the 
extensor brevis digitorum; externally, the dorsalis 
pedis vessels and anterior tibial nerve, the tarsal and 
metatarsal branches of the anterior tibial ^jc^^ttj «xsl^ 
external branch of the anterior tiibiaA. xisr^^, Vssk^«v 
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latter lie beneath the lesser extensor muscle. All 
these structures lie close upon the tarsus and meta- 
tarsus, and between the metatarsal bones the dorsal 
interossei are seen. 

The dorsalis pedis artery is the continuation of 
the anterior tibial, and passes forwards on the tibial 
side of the foot to the inner interosseous space, where 
it divides into the dorsalis hallucis and the perforating 
vessels which enter the sole between the heads of the 
first dorsal interosseous muscle. It is in relation in 
front with the integument and fascia, and inner 
tendon of the extensor brevis digitorum; internally 
with the extensor proprius pollicis; externally with 
the extensor longus digitorum and anterior tibial 
nerve ; posteriorly with the astragalus, scaphoid, inner 
cuneiform, and with the ligamente attached to them. 

Ligature of dorsalis pedis artery. — ^The course of 
this vessel is indicated by a line drawn from the 
middle of the inter-malleolar space to the first inter- 
osseous space. It is superficial, but is bound down by 
a very dense aponeurosis, which must be divided 
cautiously to avoid injuring the artery beneath. An 
incision is to be made over the instep along the outer 
border of the extensor proprius pollicis, when the 
vessel will be found lying in a triangular interspace 
formed by the outer border of the extensor proprius 
pollicis internally, by the inner tendon of the extensor 
brevis eirternally, and by the fleshy fibres of the 
extensor brevis digitorum, posteriorly. The nerve lies 
to its outer side. 
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PLANTAR REGION. 

Topography, — Beneath the integument, which is 
very thick and strong, the first tissue met with is a 
dense layer of fat, in which are three bursse, one 
beneath the o« calcis, and two beneath the heads of 
the first and fifth metatarsal bones. Bamifyiug in 
the fat are some cutaneous branches of the cutaneous 
nerves of the foot, some perforating branches of the 
plantar vessels, and a great number of lymphatics. 
The next layer is formed by the plantar fascia, con- 
sisting of three portions, of which the central is the 
strongest, sending down processes which enclose the 
several muscles, separating the middle from the 
external and internal plantar groups. This fascia 
divides opposite the middle of the metatarsus into five 
processes, each one of which again divides opposite 
the metatarso-phalangeal joint into two slips, which 
by their deep attachments form arches for the passage 
of the flexor tendons to the toes ; and the interspaces 
allow of the digital vessels and nerves, the tendons of 
the lumbricales and interossei becoming superficial. 
The mutual relations of the structures forming the 
sole of the foot can be conveniently referred to the 
partitions thus formed by the plantar fascia. 

In the inner compartment^ internally and posteriorly, 
lie the fleshy fibres of the abductor poUicis, the 
tendons of the flexor longus digitorum and flexor 
longus pollicis, the latter crossing and becoming 
internal anteriorly, the posterior tibial vessels and 
nerves becoming plantar, flexor brevis pollicis, the 
vessels and nerves of the great toe and inner side of 
the foot. 

In the outer compartment lie the abductor vt\\\s>vptsv 
digiti and the Aexor brevis miniim. di^Xiv. 



348 SURGICAL ANATOMY 

The middle compartment, which is by far the most 
important from its contents and size, is bounded by 
the plantar fascia below, laterally by the septa 
between the outer and inner compartments, and its 
roof is formed by the under surfaces of the bones 
forming the arch of the foot ; it communicates pc«- 
teriorly with the region of the log by means cJ the 
sheatl^ for the tendons and vessels passing' beneath 
the inner malleolus. Beneath the middle fascicnliu 
of the plantar fascia, lie the flexor brevis digitonun, 
the plantar vessels and nerves, the flexor accessoriiis. 




. abductor 1 



external plan tar ti 



Steudon of peroneue longns; 4, fleior breviB digitonun; 5, 
nor longne digilornm; 6, plantar faaciaj 7, fleior longns 
pollieia ; 8, 10, abductor pollkis i 9, interaal plantar Teasela »diI 
nerva: 11, peroneus tertiua ; la.ouboidi 13, doreal aponeuroaie; 
13', extensor breviadigitorum; 14, eitomal cnneiform ; 15, middlf 
cuneiform i 16, doraalia podia yeaaela and nerve; 17, eitanMr 
. longuB pollicLs ; iS, internal cuneiform ; 19, tibialis anticus. 

the tendons of the flexor longus digitorum, with 
which are associated the lumbricaies, and flexor longus 
pollicis internally. Beneath these muscles lie pos- 
tenofly the taimL Viii«b a.tv& \.\i%\t U^juents; ante- 
tiorly, the adductor '^t^ma, \Ni« '^cika^ <& 'Cck 'i&»^ 
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•carpal bones and the ligaments uniting them, the 
traDBversua pedis, the plantar arch and external plantar 
nerve and their ioterosseal branches, the bodies of the 
metacarpal bones, between which lie the plantar 
interossei, and lying deeply in the tarsus the tendon 
of the peroneus longus 

Club-foot {talipes). — The various deformities of the 
foot, occurring at the tibio-tarsal or medio-tarsal arti- 
culations, which are within the operative interference 
known as tenotomy, are talipes equin/ua, in which the 
heel is raised so that the individual walks on the ball 




Fig. 78.— Longitudinal section of Foot. (One-third.) 



I, flexor loDgus pollicie ; 2, flexor breviB pollicis 1 3, lumbricalia ; 
4, flexor brevig digitorumi 5. mterual plantar nerve ; 5, flexor 

' oommnniB digitorum ; 7, ftcceasorius ; 8, extemsl pI»QUr Teaeels 
and nerre ; □, adductor miQimi digitt ; 10. oa calcia ; 11, exlenaor 
propriua poUicia ; 13, internal cuneiform; 13, acaphaid; 14, 
aslrasaluB ; 15, posterior vibtai veaeels and nerre -, 16, tendo. 
Acbiflis. 

of the foot, in which case the tendo-Achillis requires 
division; talipe$ varus, or, more precisely, talipes 
©quino-varus, where the heel is raised, the foot turned 
inwards lor about the anterior two-ttivriR — ^Ocia vajJ«t- 
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sion taking place at the astragalo-scaphoid and calcaneo- 
cuboid articulations, its dorsal aspect outwards, and 
the inner edge drawn up; the tendons requiring 
division being — the tendo-Achillis, and the tendons of 
the tibialis posticus, anticus, and flexor longus digi- 
torum ; talipes valgus, where the inner ankle is towards 
the ground and the outer edge of the foot turned up; 
the tendons to be divided are — ^the peronei, and the 
extensor longus digitorum, and the plantar fascia; 
talipes calcaneus, where the patient walks on the heel 
— a case requiring division of the tendons of the 
tibialis anticus, extensor communis digitorum, extensor 
proprius pollicis, and peroneus tertius. There are 
several intermediate forms ; and talipes equinus and 
varus are usually associated, on account of the extensor 
and peronei muscles being supplied by the anterior 
tibial and musculo-cutaneous nerve. Talipes calcaneus 
and valgus are generally associated. 

The tibialis posticus tendon can be divided by 
tenotomy, either above or below the ankle. The point 
selected above the ankle is on the posterior margin of 
the tibia about an inch or so above the malleolus, 
where it lies in the groove in its own sheath and in 
contact with the bone ; eversion of the foot raises the 
tendon below the ankle, at its insertion into the sca- 
phoid. The point is just above the astragalo-scaphoid 
articulation, which is immediately behind the first 
tuberosity met with in passing the finger along the 
inner side of the foot, staii;ing at the malleolus. The 
tibialis anticus not being so confined as the preceding 
can be more readily put on the stretch, as it passes 
over the lower end of the tibia in the innermost 
compartment of the annular ligament. It may be 
also divided at its insertion into the inner cuneiform 
bone, the position of which attachment may be ascer- 
tained by passing the finger along the inner surface 
of the foot, when it is just in front of the articulation 
of the sca.phoid wit\i tlie \imfit cxmaiform. 
In performing the tarso-metataTsoil d\,%aTl\cwX.oxV«iv, 
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lawn as Hey'aormodifioationof Iasfrano'8,thelineof 
le joints maybe exposed, in the first place, by starting 
om tlie outer surface of the foot at a point immediatety 
ihind the tuberosity of the fifth metatarsal bone to a, 
)int which may be indicated in one of the following 
ays : — (i) If a transverse line be drawn across the 
ot from the tuberosity of the fifth metatarsal bone, 
falls on the inside of the foot, two-thirds of an inch 
Atn<^ the required spot; (2) in following the inner 
Ige of the foot from behind forwards, an inch in 
ont of the malleolus Js the projection of the scaphoid ; 



Fig. 79-— Diagram of the Lines of Incigion in 

l', PirogoS's fimpiitatioa ; a, 9', Chopart n ; 3, 3'. Hey's 1 4, limit 
of posterior flap iu tbe two istter ; 5, 5', dorsal Bap iu amputa- 
tioa of toraaJ boDeB. 

le joint between the great toe and the tarsus is one 
ch in front of this. The articulation of the first 
etatarsal bone with the inner cuneiform is oblique 
om within outwards, and about a quarter of an 
ch in front of the third. The line of the joint 
rendered irregular by the jutting into \.\ife VwESoa 
tie second metacarpal bone, -wticW \a ■w64.ge&- "'Oi 
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between the inner and outer cuneiform bones, ite line 
of articulation lying about half an inch behind tbe 
anterior articular surface of the inner cuneiform, and 
about a quarter of an inch behind the anterior articular 
surface of the outer cuneiform bone. . The joint of 
the third with the internal cuneiform, is almost trans- 
verse ; that of tl e fourth is curved and that of the 
fifth with the cubo d is doubly obhque After dis- 
articulat on the posterior flap should extend as far 
as the web of the toes 

Structarea d vided tn Hey » amp«tatwn — In tbe 
anterior flap the integument beginning from tjie 




I, peronens breviB ^ 2, perOBeus toEgiiB ; 3, abdnctor nrndn 
(figitij 4, plantar fascia; ^, flexor acceesoriuBi 6, (tbdnsloi 
polliciBi 7, flexor Ion giiB digilonun, 

outer side, the dorsal veins of the foot, the internal 
and external divisions of the musculo-cutaneoua nerve, 
the internal and external cutaneous nerves, the dorsal 
aponeurosis, extensor brevis digitorum, tendon of pero- 
neus brevis, tendon of estensor communis digitorum, 
dorsalis pedis vessels and accompanying nerve, tendons 
of extensor piopriua pollicis and tibialis anticus, dorsBt 
l^aments, and fhe atticuVtwii, 
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In the posterior flap, plantar ligaments, tendon of 
peroneus longns, external and internal plantar vessels 
and nerves, interossei, the flexor brevis, abductor and 
adductor pollicis, transversus pedis, tendons of long 
and short flexors of toes, and flexor longus pollicis 
tendon, digital vessels and nerves, plantar fascia and 
integument. 

Chopart*8 amputation, or the medio-tarsal, consists 
of opening the articulation by a semilunar incision, 
extending between the joint behind the tubercle of the 
scaphoid internally and a point midway between the 
external malleolus and the tuberosity of the fifth 
metatarsal bone; externally, the lower flap is to be 
brought well up to the web of the toes. 

It is important to remember that the direction of 
the articulating surface is changed in flexion and ex- 
tension : in flexion the astragalus and calcis are in 
the same line, in extension the calcis is at least a 
quarter of an inch in front ; the head of the astragalus 
presents a large globular surface, whilst the anterior 
articulating surface of the calcis is concave. 

The following directions for finding the articulation 
with readiness are useful. On its internal side^ follow 
the inner edge of the foot with the finger; the 
first tuberosity met with is the scaphoid ; the joint is 
immediately behind it. On its external side, pass the 
finger along the outer edge of the foot from the external 
malleolus ; the articulation is immediately in front of 
the first tuberosity met with, which belongs to the 
OS calcis. To complete the line of the articulation 
extend the foot and abduct it ; then, applying the 
finger on the union of the external with the middle 
third of the intermalleolar space, the first eminence 
met with in proceeding forwards is the head of 
the astragalus; immediately in front of this is the 
articulation. 

Structures divided in ChoparVs amputation, — Com- 
mencing from the inner side, the anterior flap — ^that is^ 
up to the point of disarticulation — ^wiXi cotl\jWS3lyd^^o^- 
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ment, saphena vein, and muBculo-cutaneoua nerve, 
anterior annular ligament, tendon of tibialis anticns, 
extensor propriuB pollicis, anterior tibial nerve and 
vessels, tendons of common extensor and peronem 
tertius, extensor brevis digitorum, peroneusbrevisand 
anterior ligaments of the articulation ; the poslerwr 
flsip should contain the posterior ligaments of the 
articulation, the tendon of the tibialis posticus, flexof 
longuB digitorum and 
flexor longus polUcia, 
some branches of the in- 
ternal plantar nerve and 
vessels, the abdoctn 
poUicis, the flexor acces- 
sorius, the tendon of the 
peroneus longus, the ab- 
ductor minimum digitj, 
the flexor brevis digi- 
torum, the external plan- 
tar nerve and vessels, 
and the integument of 
the sole. 

Synovial memhrani* 
(if the tarsus and mttor 
tarsus. — There are four 
synovial mfimbranes in 
the articulations of the 
tarsus — namely, one for 
the posterior calcaneo 
astragaloid articulation, 
a second for the anterior 
calcaneo-astragaloid and 
astragalo - scaphoid, a 
third for the calcaneo- 
cuboid, and a fourth for 
the surfaces of the cuneiform with the scaphoid, the 
cuneiform with each other, the external cuneiform 
with the cuboid, and the middle and outer cuneiform 
with the second and t\uvi iafc^Wtwji.N«itisa, 'fiiAween 




*, Hue oi CUopBrt i u. line ot 
Hoy ; c, tubercle of fifth metn- 
tarsal ; D, tuborcle of empbaid. 
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the internal cuneiform and the base of the metatarsal 
bone of the great toe there is a single synovial mem- 
brane, and there is another common to the anterior 
surface of the cuboid, and the bases of the fourth and 
fifth metatarsal bones. 

The arteries of the sole of the foot are the internal 
and external plantar ; the internal commences at about 
the centre of the inner aspect of the os calcis, and 
courses forwards between the muscles of the inner 
and middle groups, anastomosing with the malleolar 
and dorsalis pedis. The external is much larger, and 
forms the plantar arch. Commencing at the same spot 
as the internal, it passes obUquely forwards and out- 
wards, lying at first between the os calcis and ab- 
ductor pollicis, and then between the flexor acces- 
sorius and flexor brevis, and forming a curve, the con- 
vexity of which is forwards, it joins, at the interval 
between the first and second metatarsal bones, the per- 
forating branch of the dorsalis pedis, thus completing 
the plantar arch. Its branches are muscular, perforat- 
ing, which inosculate with those of the metatarsal 
artery, and digital, which supply the three outer toes 
and half the second. 

The nerves are the internal and external plantar 
branches of the posterior tibial, of which the internal 
is considerably the larger. 

Toes, — The description already given of the fingers 
will in almost every particular suffice for that of the 
toes. 
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ABDOMEN, regions of; 206 
,, tapping the, 210 

Abdominal parietes, 208 

„ ring, external, 214, 218 
internal, 217, 218 
viscera, relation of, to surface, 206, 230, 231, 233, 

234» 23s . 
Abscess, abdominal parietes, of, 209, 247, 248, 249, 250, «5i 
,, antrum, in, 48 
axillary, 162, 163 
cervical, 81, 82 
face, in, 19 






„ groin, in, 223, 225 



iliac, 249, 250, 251 

„ ischio-rectal, 268 

,, lumbar, 209, 247, 248, 249 

„ mammary, 136, 137 

„ mastoid cells, in, 9 

,, mediastinal, 143 

,, nasal, 44 

,, orbital, 30 

,, palmar, 200 

,, parotid, 59 

,, pelvic {vide Abscess, iliac, lumbar) 

,, pericsecal, 237 

,, perineal, 252, 258 

,, perinephritic, 237, 292 

,, popliteal, 321 

,, prae- vertebral, 82 

„ prostatic, 286 

„ psoas, 299 

„ retro-pbaryngeal, 82 

„ sacro-iljsu:, 2$^ 
„ *■ thecal, 20^ 



358 INDEX. 



Abscess, tongnie, of, 70 
„ tonsillar, 56 
„ urinary, 283 
„ vulval, 279 
Accelerator nrine muscles, 263 
Acetabulum, 307, 308 
Acromion, 152 

Action of muscles in fracture of carpus, 194 
,, ,, ,, clavicle,- 148 

,, „ „ femur, 310 

,, ,, ,, humerus, head of, 154 

„ ,, ,, ,, lower extremity of, 181, 

„ ,, „ „ shaft of, 173, 174 

„ „ „ patella, 329 

„ ,, „ radius, 182, 188 

,, ,, „ ulna, 188 

,, ,, dislocation of femur, 303, 304, 305 

„ „ „ humerus, 153 

„ „ „ patella, 327 

„ „ „ tarsus, 342 

Ampulla, rectal, 290 

Amputation {vide Arm, amputation of, &c.) 
Amussat*s operation, 243, 246 
Anal region, 265 

Anastomotica magna, brachial artery of, 173 
,, ,, femoral artery of, 317 

Aneurism {vide the several arteries) 
Ankle-joint, amputation at, 343 

„ excision of, 343 

Antrum, 4Z 
Anus, artificial, 226 
,, fissure of, 206 
„ fistula of, 268 
Aorta, abdominal, 237 
Aortic orifice, 131 
Aponeuroses (vide Fasciae) 
Appendages of eye, 20, 21, 23 
Arch of aorta, 131 
,, crural, 214 
„ palmar, 197, 200, 201 
„ plantar, 355 
Areola, 1^5 

Arm (fore) region of, 183 
,, „ amputation of, 187 
„ (upper) amputation of, 172 
„ aislocatioDS of, 1^3, \^^, 1&2 
f, fractures of, 173, 17^ 
Arteries [vide AxiWary, &c.> ^ 
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Astragalus, 341, 343 
Auditory meatus, external, 50 

,, ,, inspection of, 30 

Auriculo-ventricular opening, right, 131 

left, 131 
Auscultation of chest, 128 
Axilla, region of, 158 
Axillary artery, 163 

ligature of, 166 



»» >> 



BASE of skull, fractures of, 14, 15 
Bend of elbow, 175, 176 
Bladder, female, 287 
,, male, 285 
,, of child, 272, 287 
Brachial region, 169 
„ anery, 172 
,, „ ligature of, above bend of elbow, 173 

if , ii »» a* »» >» 17S 

Bronchi, 95, 144 

Bulb of urethra, 263, 275, 277 

„ „ artery to, 270 

Bursa beneath deltoid, 149 

„ ,, latissimus dorsi, 151 

„ „ scapula, 151^ 

,, ,, gluteus maximus, 299 

„ patellae, 320 

„ popliteal, 324 



CALLISEN'S operation, 246 
Canal, crural, 223 
„ inguinal, 218 
,, lachrymal, 24 
„ nasal, 25, 26 
,, obturator, 301 
Canaliculi, 24 

Capsular ligament of hip, 305 
Capsule of knee, 327 

„ shoulder, 155 
Caries of vertebrw, 140 
Carotid region, 99 

,, common, 104, 105 

ligature of, 108, 109 
external, 106 

ligature of, 11 1 
internal, 107 
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Carotid tubercle, 109 

Carpas, 189 

Castration, 261 

Catheterism of male uretbra, 277 

„ female uretbra, 27$ 

,f EuBtacbian tube, 45 

„ nasal dact, 40 

Cepbabematoma, 3 
Cervical region, 95 
„ fascia, 77 
Chassaignac's tubercle, 109 
Cbest, tapping tbe, 133 
Chopart's amputation, 353 
Circumflex branches of axillary artery, 166 

femoral artery, 296 
Clavicle, fracture of, 148 
Clavicular region, 147 
Club foot, 349 
Collateral circulation after ligature of axillary, 167 







carotid, common, no 






„ external, 11 1 






femoral, 297 


J,- 




illiac, common, 238 






,, external, 240 






innominata, 122 






subclavian, ii^i 



CoUes's fracture, 194 

Colon, 243, 244, 245 

Colotomy, 246 

Condyles of femur, 320, 321, 326 

,, humerus, 175, 182 

Congenital heniia, 219 

,, hydrocele, 219 

Conjoined tendon, 215 
Conjunctiva, 22 
Contre-coup, 14 

Convolutions of cerebrum, relations of, to cranium, 11, 12, 13 
Coracoid process, 146, 147 
Coronoid process, 188 
Cord, spermatic 256 
,, umbilical, 210 
Coverings of hemise, 210, 219, 220 

„ testis, 2^7, 260 

Cranium, I 

„ fractures of, 14, ig 
Cremaster muscle, 25$ 
• Crural arch, 214 
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Crural ai-ch, deep, 229 
,, canal, 223 
ff hernia, 225 
,, region, 222 
„ ring, 224 

DARTOS, 2155 
Deep palmar arch, I97» 202 
Diaphragm, region of, 137 
Digital ai-terios of foot, 355 

,} ,, hand, 204 

Diploe, lo 

Direct inguinal hernia, 218 
Dislocation of ankle, 342 

,, carpus, 144 

,, clavicle, 148 

„ femm*, 308 

„ humerus, 153 

,, lower jaw, 66 

„ patella, 327 

,, radius, 182 

,, thumb, 205 

,, ulna, 182 

,, ^ vertebrie, 126 
Dorsal region, injuries to cord in, 140 
Dorsalis pedis arterj, 346 
Dorsum of foot, 345 

„ hand, 190, 204 
Dura mater, 10, 15 



EAR, external, 50 
Ecchymosis of conjunctira, 15 
„ orbitar, 15 

,, ^ subconjunctival, 29 
Elbow, amputation at, 178, 179 
bend of, 175 

dislocation of, 182 • 

excision of, 178, 179 
joint, 181 
region of, 175 
Empyema, 133 
Epididymis, 260 

Epigastric artery, deep, 209, 216, 221 
„ irregularities of. 225 
tf )i BupeT&cia\, 21^ 

Epiphora, 26 



>> 
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Bpiphyses of femur, 327, 328, 331 
,, homerus, 174, 182 

„ radios, 188, 194 

„ tibia, 331 

Eustachian tube, 45, 53 
Excision (vide special subjects) 
Extravasation of urine, 255 
Eyeball, 32 

„ extirpation of, 33 
Eyelids, 20, 21 



FACE, region of, 16 
Facial artery, 17 
Fascia, anal, 267 

axillary, 161 
bicipital, 177 
„ brachial, 169 

cervical, 77 
„ cribriform, 223 
epicranial, 2 
iliaca, 236 
infundibuliform, 216 
intercolumnar, 214 
lata, 223, 314 
lumbar, 247 
obturator, 267 
palmar, 196 
pelvic, 281 
,, perineal, male, 262, 263, 267 
„ female, 279 
pharyngeal, 73 
plantar, 347 
popliteal, 321 
recto-vesical, 282 
temporal, K 
transversaiis, 209, 210 
Fauces, 55 

Femoral artery, common, 294 
superficial, 294 

„ ligature of, 296 
in Hunter's canal, 315 
ligature in, 317 
,, region, superior, 292 
„ „ middle, 313 
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Fibula, fractures of, 357 
Fingers, amputation of, 204 

,, region of, 203 
Fissure of anus, 266 
,, palate, 48 
Fistula in ano, 268 
„ lacbrjmal, 26 
,, saliyarj, 62 
,, urinary, 286 
Fontanelles, 14 
Foot, amputations of, 350, 351 

disarticulations of, 350, 351, 352 
excision of bones 0^ 350, 351, 352 
region of, 345 
Forearm, region of, 183 
Fossa, ischio-rectal, 267 
,, nasal, 41 
„ navicular, 275 
Fracture {vide the several bones) 
Frsenum linguae, 69 
Frontal sinuses, 45 



ti IMBERNAT'S ligament, 214 
X Glaud, axillary, 166 
,, Cowper's, 265 
,, inguinal, 214 
,, lachrymal, 23 
„ mammary, 135 
„ parotid, 59, 60 
,, popliteal, 322 
„ prostate, 286 
„ submaxillary, 84 
„ thymus, 93 
„ thyroid, 89 

Glans penis, 273 

Glenoid cavity, 152, 153 

Glottis (vide Trachea) 

Gluteal region, 298 

„ artery, ligature of, 299 

Groin (vide Inguinal region) 



HEMATOCELE, 259 
Hsemorrhoidal arteries, 267 
u veins, 267 

Hand, region of, 196 
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Hazd pakte, 48 
Harehp, 48, 55 
Heart, 129 

Hernia, congenita], 220 
„ cmral, 225 
„ diaphragmatic, 158 
„ direct, 219 
,, femoral, 220 
„ infantile, 220 , 
,, ingninal 290 
„ obliqne, 219 
„ obturator, 301 
„ sciatic, 300 
„ umbilical, 210 
Hip-joiDty amputation at, 310, 311 
,, dislocation at, 308 
„ excision of, 312 
„ region of, 302 
Humerus, dislocation of, 153 

,, excision of head of, 157 
,, fractures of, 154, 173, 174 
Hydrocele, 258 

„ congenital, 219, 258 
,, of cord, 289 
Hyoid region, 83 



ILIAC abscess, 249 
„ artery, common, 237 

„ „ ligature of, 238 

,, „ external, 239 

„ „ ligature of 239 

„ fossa, 236 
Hio-femoral triangle, 304 
Infantile hernia, 220 
Inguinal canal, 218 
,, regioQ, 212 
Innominata, 121 

ligature of, 122 
Inspiration, diaphragm in, 137 

lung in. 133 , 

„ subclavian tnangle dnnng, 113 

Intercostal arteries, 133 
„ muscles, 133 
„ spaces, 133 
Internal «5Qaam\n«\ tva^, 7.\*i ^ ai8 
, , catol\d w\ft Y^ , \oT 
, , \\\ao atUx"j , 2&n , 2S& 
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Internal mammary artery, 139 

,, maxillary artery, 64 
Introdaction of aural speculum, 50 
catheter, male, 277 

,, ^ female, 278 
probe into canaliculus, 26 

„ Eustachian tube, 45 
„ nasal duct, 70 
oesophageal tube, 97 
rectal bougie, 267 
Ischio-rectal fossa, 267 
Isthmus of the fauces, 55 
thyroid, 97 
Jaws (vide Maxillse) 

KIDNEY, 251 
,, operations on, 252 
Knee, excision 0^ 331 
,t joint, 326 
„ region of, 319 



LACHRYMAL apparatus, 23 
,, gland, 23 

„ sac, 25 

„ ,, introduction of probe into, 26 

Laryngotomy, 93 
Larynx, 89, 90, 93 
Leg, region of, 332 
Ligament, annular, of ankle, 338 
„ ,, wrist, 189 

,, Gimbemat's, 214 
„ Hey's, 223 
,, Poupart's 214 
,, triangular, 264, 265 
Ligature of artery — anterior tibial, 334 
,, „ axillary, 166 

,, „ brachial, 172, 178 

,, ,, carotid, common, 108, no 

,, >, „ external, in 

„ ,, „ internal, 108 

„ ,, dorsalis pedis, 346 

„ ,, femoral, 296 

,, ,, iliac, common, 238 

„ „ „ external, 239 

,, ,, innominata, 122 

„ ,, interior tbytoid, 119 
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Ligature of artery — ^liDgual, 35, 85 

,, ,, mammary, interna], 135 

„ „ popliteal, 324 

„ „ posterior tibial, 336, 340 

„ „ radial, 188, 192 



,, ,, subclavian, 116 

„ ,, ulnar^ 186, 192 

f» ft 



71 ff 

Lingual artery, 85 

«, region. 68 



ulnar. 186, 192 
verteoral, 119 



,. region, oo 
Lithotomy in child, 272 
,, female, 278 

,, male, 269 

Lithotrity, 279 
Lumbar reckon, 242 

„ colotomy, 246 

,, fascia, 247 
Lungs, 129, 130 

Lymphatic glands {vide each region) 
Laryngo-tracheal region, 88 

MALLEOLUS, inner, 338 
„ outer, 339 

Mamma, 135 { 

,, excision of, 136 l 

Mammary artery, internal, 134 | 

„ region, 135 | 

Mastoid process, 9 . 

Maxilla, superior, 47 

„ „ excision of, 48 

,, inferior, 63, 64 I 

„ ,, excision of, 66 

Maxillary artery, internal, 64 
Meatuses of nose, 39 
Mediastina, 142 
Membrana tympani, 52 
Meningeal artery (middle) 8, 1 1 
Metacarpal bone of thumb, 199 

f» ,, „ amputation of, 199 

Metacarpus, 200 

"VTAPE of neck, region of, 124 
Xi Nares, anterior, 41 
,, posterior, 41 
Nasal fossae, 37 
Kaso-pharyngQQX tft^Qn, i*^ 
Neck, reglona o?, 7 S 
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Neck, fasciae of, 77 

Nerves {see several regions) 

Nose, region of, 34 
,, sinuses of, 45 

Nostrils, syringing, 44 

Nutrient arteries of femur, 315 
„ „ humerus, 173 

*, » tibia, 336 



OBLIQUE inguinal hernia, 218 
Obturator artery, 225 
,, canal, 301 
„ hernia, 301 
„ region, 301 
Occipito-frontal region, i 
Qi)sopbagostomy, 97 
CEsophagotomy, 97 
<Esophagus, 96 
Olecranon, 178 
Orbital aponeuroses, 31 
,, region, external, 21 
„ ,, internal, 27 

PALATE, region of, 54 
cleft, 55 
Palm, 196 
Palmar abscess 2CX3, 

arches, 200, 201 
,,. „ wounds of, 202 

Paracentesis abdominis, 210 

„ thoracis, 134 

Paralysis of diaphragm, 138 

,, after mjury in cervical region, 126 
,, ,, dorsal region, 140 

„ of third nerve, 32 
„ fourth nerve, 32 

,, sixth nerve, 32 

Parotid gland, duct of, 19 

„ ,, facial part of, 19 
„ „ relations of, 59 
„ region, kS 
Parts beneath deltoid, 149 

,, gluteus maximus, 2^8 

,, pectoralis major, 161 

,, mylo-hyoid, 84 

„ fiterno-mastoid, 102 



368 INDEX. 

Patella, dislocation of, 327 

,, fracture of, 329 
PelTis, region of, 281 
Perineal fa>sce8S, 268 

, , region, 261 
Penis, 273 
Pericraninm, 3 
Peritonemn, 227 

Peroneal region {vide Leg, region of) 
Phalanges of fingers, 203, 204 

„ toes, 355 

Pharynx, 71 
Piles, 267 
Plantar region, 347 

„ fiwscia, 347 
Popliteal artery, 322 
„ space, 321 
Pott's fractare, 337 
Pouch, recto-vesical, 283 
Prostate gland, 276, 286 
Psoas muscle, 249 
Pterygoid region, 63 
Pudic internal artery, 270 
* Pulmonary orifice, 131 
Puncta lachrymalia, 24 
Puncture of bladder per rectum, 268, •286 



RADIAL artery, 186, 192 
Radius, 187, 193 
Eecti muscles of eye, 30, 31 
Eectum, 266, 268, 290 
Relations of bony prominences at elbow, 175 

M „ » Wp, 382, 303, 304 

„ „ „ knee, 326 

„ „ „ shoulder, 147, 153 

,t M » . wrist, 189, 194, 198 

,, cerebrum to cranium, 1 1 

Relations of viscera to abdominal walls, 206, 130, 231, 233-f 

,, thoracic walls, 128, 129, 130 

Rima glotidis (vide Larynx) 
Ribs, 133 

,, fracture of, 133 
Ring, external abdominal, 214 
,, internal „ 217, 218 

,, crural, 223 
Rolando, fissure of, 11 ^ 
Round ligament oi ViiT^-iovoX., "icq 
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SAC of hernia {vide Hernia) 
„ lachrymal, 25 
Sacro-iliac disease, 253 
Scapular region, 150 
Scarpa's triangle, 293, 294, 297 
Sclerotic, 20 
Scrotum, 25 
Sections of — 

abdomen 
ankle 
arm, fore 

,, upj)er 
elbow-joint 
foot 

hip-joint 

intercostal spaces 
knee-joint 
meatus of ear 
metacarpus 
neck 
pelvis, male 

,, female 
shoulder-joint 
spermatic cord 
tarsus 
thiph 
wnst 
Septum crurale, 229 
Sheath of axillary vessels, 161, 163 
carotid, 79 

femoral vessels, 223, 293 
crural, 223 
of rectus muscle, 209 
Shoulder, region of, 146 

,, joint, 152 
Sinus, 9 
,, frontal, 45 
„ of nose, 45 
Skull, fractures of, 14, 15 

„ tables of, 10, 11 
Sole, region of, 347 
Spermatic artery, 256 

„ vein, 256 
Sphincter ani, 265, 266 

Spina bifida, 126 {vide also other regions of spine) 
Spinal cord, injuries of, 126, 140 
Spine, 126, 140 
Staphyloraphyj $$, 56 
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Sternal region, 131 

Steino-clayicular joint, 148 

Sterno-mastoid region, 98 

Sternum, 131 

Stomach, 230 

Strabismus, 33 

Structures divided in amputation at ankle-joint, 344 

arm, upper, 172 
elbow-jomt, 180 
fore-arm, 167 
hip-joint, 311 
knee-joint, 331 

leg, 337 
medio-tarsal, 353 

shoulder-joint, 157 
tarso-metarsal, 352 • 
thigh, 317 
in Amassat*s operation, 296 
clefl palate, 56, 57 
cutting down on cranium in occipito« 

frontal region, 6 
,, ,, „ temporo-parietal, 9 

,, ,, excision of elbow, 180 

,, „ „ head of femur, 311 

,, „ „ head of humerus, 157 

„ ,. „ knee-joint, 331 

,, ,, ,, maxilla, lower, 67 

»> „ „ >i upper, 48 

,, ,, extirpation of eyeball, 33 

testis, 261 
the operation for fistula in ano, 268 

harelip, 44 t 

herniotomy, 27, 225 
„ „ „ laryngotomy, 92 

„ ,, „ lithotomy, 270 

,, ,, ,, strabismus, 33 

„. „ „ tracheotomy, 92, 93, 

Structures in contact with ankle-joint, 340 
,, „ elbow- „ 179, 180 

>> yj hip- „ 302 

„ ,, knee- ,,^ 321 

„ „ shoulder-joint, 152 

»i , tt wrist- „ 190 

Subclavian artery, 116, &c. 

,, „ compression of, 113 

„ „ \\galureof, 116, 117, 118 

„ region, 112, 11^, \\/^, w^ w^, wn. %g. 
SubmaxiUary region, ^3 
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Submaxillary gland, 84 

Surface markines (vide the To^ograpby of the several regious) 

Sutures of the skull (vide Cranium) 

Synovial membranes of foot, 354 

wrist and palm, 164, 193, 199 
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TABLES of skull {vide Cranium) 
Tarsal cartilages, 21 
Tarsus, 345 

„ amputotions through, 350, 351, 352 
Temporal artery, 4, 6 

„ bone {vide Auditory region) 
,, nerves, 5 
„ veins, 5 
Temporo-parietal region, 7 

„ maxillary articulation, 65 
Tendo-Achillis, 339 
Teno-synovitis, 184 
Tenotomy of stemo-mastoid, in 
,, hamstrings, 322 

„ for club-foot, 349, 350 
Testis, 260 
Thecal abscess, 203 
Thoracica suprema artery, 165 
,, acromialis, 165 
,, alaris, 165 
„ loDg, 165 
Thorax, 127 

,, relations of structures in superior aperture of, 128 
,, relations of contents to walls of, 128, 129, &c. 
^ cavity of, 142 
,, walls of, 131 
Thymus gland, remains of, 93 
Thyroid artery, superior, 90 
,, ,, inferior, 91 

„ body, 89, 93 
,, veins, iufenor, 91 
Thymoidea ima artery, 94 
Thyrotomy, 92 
Tibial region, 278 
,, anterior, artery, 334 
„ posterior, artery, 335, 336 
Toes, 355 
Tongue, 68 
Tonsil, region of, 55 
„ excision of, $6, 57 
„ abaceBB of, $6 
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Topogimphj of abdomen, 206 
„ nzilla, ic8 

„ bend of elbow, 175 

,, brachial re^oD, 169 

, carotid region, 90 

„ clavicular, 121 

„ cranial region, 2, 3, 4, 5, 15 

„ cmral region, 222 

ff ^epicranial, 2, 5 

„ <*face, 16 

,, femoral region, 292, 313 

,, fore-arm, 183 

,, gluteal region, 298 

,, infra-hyoid region, 88 

,, inguinal region, 212 

„ knee, 319 

i> leg, 332 

,, lingual region, 68 

,, lumbar region, 242 

,, malleolar region, 338 

,, nape of neck, 124 

,, nasal region, 34 

„ neck, 75 

,, orbit, 20 

,, occipito-frontal region, 2 

,, palm, 196 

,, parotid region, 58 

„ pharyngeal region, 71 

„ plantar region, 347 

,, popliteal space, 319 

M pterygo-maxillary region, 63 

,, perineum, 261 

,, scapular, 150 

„ sternal region, 131 

,, subclavian region, H2 

,, submaxillary region, 83 

,, superior maxillary region, 47 

,, temporo-parietal region, 5 

,, wrist, 189 

Trachea, 89, 90 

Tracheotomy, 92, 93, 94 

Transversalis fascia, 209, 236 

Transversus perinei artery, 163 
t« ,9 muscle, 263 

Trephining, 3, 10, 11 

Triangles ot tv^ck {yndt l^^^oti of neck) 

TriangulaT WgamoiikX. o^ \3x«x\i\«^ a<bf^ iSb^ 

Tunica vagmaWa \«a\^ a^*] 

Tjmpanum, $2 
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ULNA, fractures of, 187, 188 
,, artery in fore-arm, 186 
,, ,, at wrist, 192 
Umbilicus, a 10 

Ureter {vide Cavity of Abdomen) 
Urethra, male, 275 

,, female, 278 
Urine, extravasation of, 235 ' 



VALVES of heart, positions of, 131 
Varicocele, 256 
Varicose aneurism, 178 
Vas deferens, 256 
Venesection, 178 
Vein, basilic, 170 
cephalic, 170 
diploic, 10 
jugular, external, 100 

internal, 102, 108 , 



»> 

»> »» 

„ median, cephalic, 177 

,, „ basih'c, 177 

,, prseparata, 5 

,, saphena, internal, 223, 293 

,, subclavian, pulsation in, 113 

VertebrsB, cervical, 126 

„ dorsal, 140 

,, lumbar, 242 

Vertebral aponeurosis, 78 

,, artery, 119 

Vesicula seminales, 286 

Viscera, abdominal, 206, 227 

„ pelvic [vide Pelvis) 

,, thoracic {vide Thorax) 
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7 RIST, region of, 189 
Wry«neck, iii 
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London Hospital. Fifth Edition. With 111 Engravings. Fcap. 8vo, 78. 

By the same Author. 

The Student's Outlines of Medical Treat- 
ment. Second Edition. Fcap. 8vo, 78. 

LINT, — Clinical Medicine : a Systematic Trea- 
tise on the Diagnosis and Treatment of Disease. By Austin Flint, 
M.D., Professor of the Principles and Pi*actice of Medicine, <fcc., in 
Bellevue Hospital Medical College. 8vo, 20s. 

'ALL. — Synopsis of the Diseases of the Larynx, 

Lungs, and Heart : comprising Dr. Edwards' Tables on the Examination 
of the Chest. With Alterations and Additions. By F. De HAVILLAND 
Hall, M.D., F.R.C.P., Assistant-Physician to the Westminster Hos- 
pital. Royal 8vo, 2s. 6d. 

ANSOM. — Manual of the Physical Diagnosis 

of Diseases of the Heart, including the use of the Sphygmograph 
and Cardiograph. By A. E. Sansom, M.D., F.R.C.P., Assistant- 
Physician to the London Hospital. Third Edition. With 47 Woodcuts. 
Fcap. 8vo, 7s. 6d. 

^^i?iV^jR.— Student's Guide to Clinical Medi- 
cine, and Case-Taking. By Francis Warner, M.D., F.R.C.P., As- 
sistant-Physician to the London Hospital. Second Edition. Fcap. 
8vo, 5s. 

^EST. — How to Examine the Chest : being a 

Practical Guide for the Use of Students. By Samuel West, M.D., 
M.R.C.P., Physician to the City of London Hospital for Diseases of 
the Chest, &c. With 42 Engravings. Fcap. 8vo, 5s. 



11, JVJEW BURLINGTON STBEE.T. 



J. 8f A. ChurchilVs Medical Class Books. 



MEDICINE — continued. 
WHITTAKER.—^tnd^nt's Primer on the Urine. 

By J. Travis Whittaker, M.D., Clinical Demonstrator at the Royal 
Infirmary, Glasgow. With Illustrations, and 16 Plates etched on 
Copper. Post 8vo, 48. 6d. 



MIDWIFERY. 

BARNES. — Lectures on Obstetric Operations, 

including the Treatment of Haemorrhage, and forming a Guide to the 
Management of Difficult Labour. By Robert Barnes, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, Ac, at, St. 
Georges Hospital. Third Edition. With 124 Engravings. 8vo, 18s. 

CLAY.— The Complete Handbook of Obstetric 

Surgery ; or, Short Rules of Practice in every Emergency, from the 
Simplest to the most foimidable Operations connected with the Science 
of Obstetricy. By Charles Clay, M.D., late Senior Surgeon to, and 
Lecturer on Midwifery at, St. Mary'S' Hospital, Manchester. Third 
Edition. With 91 Engravings. Fcap. 8vo, 6s. 6d. 

EAMSBOTH AM.— The Principles and Practice 

of Obstetric Medicine and Surgery. By Francis H. Ramsbotham, M.D., 
V formerly Obstetric Physician to the London Hospital. Fifth Edition. 
With 120 Plates, forming one thick handsome volume. 8vo, 22s. 

REYNOLDS. — Notes on Midwifery: specially 

designed to assist the Student in preparing for Examination. By J. J- 
Reynolds, L.R.C.P., M.R.C.S. Fcap. 8vo, 4s. 

ROBERTS.— The Student's Guide to the Practice 

of Midwifery. By D. Lloyd Roberts, M.D., F.R.C.P., Physician to 
St. Mary's Hospital, Manchester. Third Edition. With 2 Coloured 
Plates and 127 Engravings. Fcap. 8vo, 7s. 6d. 

SCHROEDER.— A Manual of Midwifery; includ- 
ing the Pathology of Pregnancy and the Puerperal State. By Karl 
Schroeder, M.D., Professor of Midwifery in the University of Erlan- 
gen. Translated by CHARLES H. Carter, M.D. With Engravings. 
8vo, 12s. 6d. 

/STF^FiV:^.— Obstetric Aphorisms for the Use of 

students commencing Midwifery Practice. By Joseph G. Swayne, 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. 
Eighth Edition. With Engravings. Fcap. 8vo, 8s. 6d. 
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MICROSCOPY. 

^ABPHJNTER— The Microscope and its Revela- 
tions. By William B. Carpenter, C.B., M.D., F.R.8. Sixth Edition. 
With 26 Plates, a Coloured Frontispiece, and more than 500 Engravings. 
Crown 8vo, 16s. 

tARSH. — Microscopical Section-Cutting : a 

Practical Guide to the Preparation and Mounting of Sections for the 
Microscope, special prominence being given to the subject of Animal 
Sections. By Dr. Sylvester Marsh. Second Edition. With 17 
Engravings. Fcap. 8vo, 3s. 6d. 

lARTIN. — A Manual of Microscopic Mounting. 

By John H. Martin, Member of the Society of Public Analysis, &c. 
Second Edition. With several Plates and 144 Engravings. 8vo, 7s. 6d. 



OPHTHALMOLOGY. 

UGGENS.— Hints on Ophthalmic Out- Patient 

Practice. By Charles Higgens, F.R.C.S., Ophthalmic Surgeon to> 
and Lecturer on Ophthalmology at, Guy's Hospital. Second Edition. 
Fcap. 8vo, 38. 

ONES. — A Manual of the Principles and 

Practice of Ophthalmic Medicine and Surgery. By T. WHARTON JONIS, 
F.R.C.S., F.R.S., late Ophthalmic Surgeon and Prof essor of Ophthalmo- 
logy to University College Hospital. Third Edition. With 9 Coloured 
Plates and 173 Engravings. Fcap. 8vo, 128. 6d. 

TETTLESHIF.— The Student's Guide to Diseases 

of the Eye. By Edward Nettleship, F.R.C.S., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital. 
Third Edition. With 157 Engravings, and a Set of Coloured Papers 
illustrating Colour-blindness. Fcap. 8vo, 7s. 6d. 

VSSWILL. — Diseases and Injuries of the Eye 

and Eyelids. By Louis H. Tosswill, B.A., M.B. Cantab., M.R.C.S., 
Surgeon to the West of England Eye Inflnnary, Exeter. Fcap. Svo,. 
2s. 6d. 

VOLFE. — On Diseases and Injuries of the Eye : 

a Course of Systematic and Clinical Lectures to Students and Medical 
Practitioners. By J. R. Wolfe, M.D., F.R.C.S.E., Senior Surgeon to 
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson's College. With 10 Coloured Plates, and 120 
Wood Engravings, Svo, 2l8. 
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PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 
logical Anatomy. By C. HANDFIELD JOSES, M.B., F.R.S., and EDWARD 
H. SIEVEKING, M. D. , F.R.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Patne, M.B., Assistant-Physician and 
ecturer on General Pathology at St. Thomas's HospitaL With 195 
Engravings. Crown Svo, 16s. , 

LANCEREAUX.— Atlas of Pathological Ana- 
tomy. By Dr. LANCEREAUX. Translated by W. S. GREENFIELD, M.D., 
Professor of Pathology in the University of Edinburgh. With 
70 Coloured Plates. Imperial Svo, £5 58. 

VIRCHOW. — Post- Mortem Examinations : a 

Description and Explanation of the Method of Perfomaing them, 
with especial reference to Medico-Legal Practice. By Professor 
KUDOLPH ViRCHOw, Berlin Charity Hospital. Translated by Dr. T. B. 
Smith. Second Edition, i*ith 4 Plates. Fcap. Svo, 3s. 6d. 

WILKS AND MOXON,—'L,^z\Mr^s on Pathologi- 
cal Anatomy. By Samuel Wilks, M.D., F.R.S., Physician to, and late 
Lecturer on !^Iedicine at, Guy s Hospital ; and Walter Moxon, M.D., 
F.11.C.P., Physician to, and Lecturer on the Practice of Medicine at, 
Guy's Hospital. Second Edition. With 7 Steel Plates. Svo, 18s. 



PSYCHOLOGY. 

BUCKNILL AND TUKE,—A Manual of Psycho- 

logical Medicine : containing the Lunacy Laws, Nosology, JStioIogy, 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
with an Appendix of Cases. By John C. Bucknill, M.D., F.ILS., 
and D. Hack Tuke, M.D., F.R.C.P. Fourth Edition with 12 Plates 
(30 Figures). Svo, 258. 

CLOUSTON — Clinical Lectures on Mental 

Diseases. By Thomas S. Clouston, M.D., and F.R.C.P. Edin.; Lec- 
turer on Mental Diseases in the University of Edinbui'gh. With 
S Plates (6 Coloured). Cro>vn Svo, 128. 6d. 

MANN, — A Manual of Psychological Medicine 

and Allied Xei-vous Disordei-s. By EDWARD C. :>IANN, M.D., Member 
of the New York Medico-Legal Society. With Plates. Svo, 24s. 
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PHYSIOLOGY. 

4i2P^iVTj&22.— Principles of Human Physio- 
logy. By William B. Carpenter, C.B., M.D., F.R.8. Ninth Edition. 
Edited by Henry Power, M.B., F.R.C.S. With 3 Steel Plates and 
377 Wood Engravings. 8vo, 31s. 6d. 

ALTON. — A Treatise on Human Physiology : 

designed for the use of Students and Pi'actitioners of Medicine. By 
John C. Dalton, M.D., Professor of Physiology and Hygiene in the 
College of Physicians and Surgeons, New York. Seventh Edition. 
With 252 Engravings. Royal 8vo, 20s. 

Z^^y.— The Histology and Histo-Chemistry of 

Man. A treatise on the Elements of Composition and Structure of the 
Human Body. By Heinrich Frey, Professor of Medicine in Zurich. 
Translated by Arthur E. Barker, Assistant-Surgeon to the University 
College Hospital. With 608 Engravings. 8vo, 21s. 

ANDERSON.— Yioindhook for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. 
Burdon Sanderson, M.D., F.R.S.; E. Klein, M.D., F.R.S.; Michael 
Foster, M.D., F.R.S.; and T. Lauder Brunton, M.D., F.R.S. 2 Vols., 
with 123 Plates. 8vo, 24s. 

'EO. — A Manual of Physiology for the Use of 

Junior Students of Medicine. By GERALD F. YEO, M.D., F.R.C.S., 
Professor of Physiology in Kings College, London. With 301 Engrav- 
ings. Crown 8vo, 14s. 



SURGERY. 

ELL AMY.— Th^ Student's Guide to Surgical 

Anatomy ; a Description of the more important Surgical Regions of 
the Human Body, and an Introduction to Operative Surgery. By 
Edward Bellamy, F.R.C.S., and Member of the Board of Examiners ; 
Surgeon to, and Lecturer on Anatomy at. Charing Cross Hospital. 
Second Edition. With 76 Engravings. Foap. 8vo, 7s. 

BRYANT.— A Manual for the Practice of 

Surgery. By Thomas Bryant, F.R.C.S., Surgeon to, and Lecturer on 
Surgery at, Guy's Hospital. Fourth Edition. With 750 Dlustra- 
tions (many being coloured), and including 6 Chromo-Lithographic 
Plates. 2 Vols. Crown 8vo, 32s. 
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SIJHGEIIY — continued, 
CLARK AND WAGSTAFFE. — Outline 

Surgery and Surgical Pathology. By F. Le Oros Clark, 
F.R.S., Consulting Surgeon to St. Thomas's Hospital. Seconc 
Revised and eximnded by the Author, assisted by W. W. Wi 
F.S.C.S., Assistant Surgeon to St. Thomas's Hospital. 8vo, H 

DRUITT.— The Surgeon's Vade-Mecui 

Sianual of Modem Surgery. By Robert Druitt, F.R.C.S. 
Edition. With 369 Engravings. Fcap. 8vo, 14s. 

FERGUSSON.—A System of Practical Su: 

By Sir William Fkrgusson, Bart., F.R.C.S., F.R.S., late Sui 
Professor of Clinical Surgery to King's College Hospital. 
Engravings. Fifth Edition. 8vo, 21s. 

HEATH.— A Manual of Minor Surgerj 

Bandaging, for the use of House-Surgeons, Dressers, and Juni 
tioners. By Christopher Heath, F.R.C.S., Holme Pro 
Clinical Surgery in University College and Surgeon to the 
Seventh Edition. With 129 Engravings. Fcap. 8vo, 6s. 

By the same Author. 

A Course of Operative Surgery : 

Twenty Plates (containing many figures) drawn from ? 
M. L^VEiLLE, and Coloured. Second Edition. Large 

ALSO, 

The Student's Guide to Surgical 

nosis. Second Edition. Fcap. 8vo, 6s. 6d. 

MAUNDER.— Operative Surgery. By CI 

F. Maunder, F.R.C.S., late Surgeon to, and Lecturer on Su 
the London Hospital. Second Edition. With 164 Engravin, 
8vo, 68. 

SOUTHAM. — Regional Surgery : including 

gical Diagnosis. A Manual for the use of Students. By Fr 
A. Southam, M.A., M.B. Oxon, F.R.C.S., Assistant-Surgeoi 
Royal Infirmary, and Assistant-Lecturer on Surgery in th( 
College School of Medicine, Manchester. 
Part I. The Head and Neck. Crown 8vo, 6s. 6d. 
„ II. The Upper Extremity and Thorax. Crown 8vo, Ts. 
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TERMINOLOGY. 

DUNGLISON. — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Etymology, Synonyms, &c. 
By Robert Dunqlison, M.D. New Edition, thoroughly revised by 
Richard J. Dunolison, M.D. Royal 8vo, 28s. 

MAYNE, — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Departments 
of Medical Science and Practice, giving their Derivation, Meaning, 
Application, and Pronunciation. By Robert G. Mayne, M.D., LL.D., 
and John Mayne, M.D., L.R.C.S.E. Fifth Edition. Crown Svo, 
10s. 6d. 



WOMEN, DISEASES OF. 
BARNES,— A Clinical History of the Medical 

and Surgical Diseases of Women. By Robert Barnes, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St. 
George's Hospital. Second Edition. With 181 Engravings. Svo, 288. 

CO iZ^Ty.— Practical Treatise on Diseases of 

the Uterus, Ovaries, and Fallopian Tubes. By Professor Courty, 
Montpellier. Translated from the Third Edition by his Pupil, Agnes 
M'Laren, M.D., M.K.Q.C.P. With Preface by Dr. MATTHEWS DUNCAN. 
With 424 Engravings. 8vo, 248. 

DUNCAN. — Clinical Lectures on the Diseases 

of Women. By J. Matthews Duncan, M.D., F.R.C.P., F.R.S.E., 
Obstetric Physician to St. Bartholomew's Hospital. Second Edition, 
with Appendices. 8vo, 14s. 

EMMET. — The Principles and Practice of 

Gynsecology. By Thomas Addis Emmet, M.D., Surgeon to the 
Woman's Hospital of the State of New York. With 180 Engravings. 
Royal Svo, 24s. 

GALABIN— The Student^s Guide to the Dis- 
eases of Women. By Alfred L. Galabin, M.D., F.R.C.P., Obstetric 
Physician to, and Lecturer on Obstetric Medicine at, Guy's Hospital. 
Third Edition. With 78 Engravings. Fcap. 8vo, 7s. 6d. 
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WOMBW, DISEASES OF—f-'ontinued. 
REYNOLDS.— Notes on Diseases of Women. 

Specially designed to assist the Student in preparing fur Examination. 
By J. J. Reynolds, L.R.C.P., M.R.C.S. Second Edition. Fcap. Svc* 
2s. (kl. 

SAVAGE.— The Surgery of the Female Pelvic 

Organs. By Henry Savage, M.D., Lond., F.R.C.S., one of the Con- 
sulting Medical OtHcers of the Samaritan Hospital for Women. Fifth 
Edition, with 17 Lithogi-aphic Plates (15 Coloured), and 52 Woodcuts. 
Royal 4to, 35s. 

SMITH. — Practical Gynaecology : a Handbook 

of the Diseases of Women. By Heywood Smith, M.D., Physician to 
the Hospital for Women and to the British Lying-in Hospital. With 
Eng^'avings. Second Edition. Crown 8vo. [In preparation. 

WEST AND DUNCAN— L,ectuTes on the Dis- 
eases of Women. By Charles West, M.D., F.R.C.P. Fourtli 
Edition. Revised and in part re- written hy the Author, with numerous 
additions by .T. Matthews Duncan, M.D., F.R.C.P., F.R.S.E., 
Ol)stetric Physician to St. Bartholomew's Hospital. 8vo, 16s. 



ZOOLOGY. 

CHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of the Domesticated Animals. By A. Chauyeau, 
Professor at the Lyons Veterinary School; and George Fleming, 
Veterinarj' Surgeon, Royal Engineers. With 450 Engravings. 8vo, 
31s. 6d. 

HUXLEY. — Manual of the Anatomy of Inverte- 

brated Anunals. By Thomas H. Huxley, LL.D., F.R.S. With 150 
Engravhigs. Post 8vo, 16s. 

By the same Author. 

Manual of the Anatomy of Vertebrated 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON.— The Student's Guide to Zoology: 

a Manual of the Principles of Zoological Science. By Andrew Wilson, 
Lecturer on Natural History, Edinburgh. With Engravings. Fcap. 
8vo, 6s. 6d. 
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